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Aditional tests and simulations were carried out in the NASA FFT
systolic design, and a substantially more extensive set of data was used
for the simulation. Fine tuning of the design was done for performance
improvement. Pad frame interfacing was carried out and the whole chip

was simulated. The simulations show it to be ready for fabrication and test
comparison.
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1 Introduction

The NASA-Cornell University-Worcester Polytechnic Institute FFT chip based

on the architecture of the systolic FFT computation as presented in the

paper “FFT Computation with Systolic Arrays, A New Architecture,” bj'

V.Boriakoff [BOR8S] is implemented into an operating device design through
the agency of the NASA Grant NAG 5-1138. The kernel of the system, a
systolic inner-product floating point processor, was designed to be assembled
into a systolic network that would take incoming data streams in pipeline
fashion and provide an FFT output at the same rate, word by word. It has
been thoroughly simulated for proper operation, and it has passed a com-
prehensive set of tests showing no operational errors. The chip is labeled
SAFT64 ( Systolic Array FFT - 64 point ).

The following are the “black box” specifications of the chip, they conform to
the initial requirements of the design as specified by NASA.

Chip technology: CMOS 2micron (A = 1um).

Chip embodiment: 132 pin ceramic package, to be fabricated through MO-
SIS.

Chip area: 7.9mmz9.2mm.

~ Power supply voltage;; 5.0v.

| Input and output d;tia format: JEEE Standard for Binary Floating-Point

7

I ST

J T T



i

Arithmetic (ANSI/IEEE Standard 754-1985), 32 bits.

Internal format: Changed from IEEE standard for computational purposes,

returned to IEEE standard at the chip output.
Input clock: 250 ns period with duty cycle from 30% to 70%. Simulation - -
showed proper operation for clock periods from 190ns to 400ns. |
_Input. 'Ryeset:;: xflust be applied at least four clock cycles before the first valid

data word gg;iycd at the input and has to be held high until after the first

 clock positive rise. It should be dropped before the second positive rise of

the clock.

Vi Input data timing:_’ data must be present and valid 4ns before the correspond-

ing clock rise.

Input data sequence: the first data word A, present on the input data lines
must be the real part of the input data word, and the second data word A;
must be the imaginary part of the input data word. A4, should be present
4ns before the first clock positive-going transition, A; must be present 4ns
before the second clock positive transition, 250ns after the first clock positive
transition. The C, input must be applied 4ns before the next positive clock
transition (500ns), and C; must follow C, 4ns before the following positive
clock transition (750ns). Al of these data words must be present for one

clock cycle. New A, and A; values should follow C; immediately. A’ftcr the



input data sequence (64 complex words) is complete a new sequence can start
at the next positive-going clock transition.

Output sequence: three positive clock transitions after the transition where

the input A, is ;pplied A, appears at the output without modifiction. Here -

we count the first clock transition as the one that took A, into the chip. After
A, appears, it is followed by A; one clock period later. Yet one clock period
later the result of the computation real number R appears at the output.
One clock later I is presented at the output. See the timing diagrams.

Step size: Specifies the size of the step of the W coefficients in the ROM,
it is a variable that depends on the location of the particular chip in the
processor array. See the text for setting values.

Diagonal specification: Two input lines LOWER and MAIN specify which
matrix diagonal is being computed in the multiplication. If the value of
LOWER and MAIN are 11, the upper diagonal is selected; 01 means main
diagonal; 10 means lower diagonal; and 00 is undefined.

Number of inner-product processors required: Based on the initial paper the
number of processors required is P = 3log,(N), where N is the (binary)
number of points in the transform, in this case 64, hence P = 18. -

Total number of external memory locations required: The data requires

M = 2N - 4log,(N) + 2 memory locations (from the initial paperj, hence

1
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M = 106. An additional number of N one-bit memory locations are required
for the Reset signal.

In addition to our work, initial work was carried out by a Cornell University
graduate student (now graduated), Peter DelVecchio, whose collaboration we
gratefully acknowledge. His PhD thesis work consisted in the development
of hardware verification by software methods, he applied these methods to
the verification of those sections he designed for this project.

In the following sections, section 2 describes the five subcells. Their high level
function description, logic diagrams and simulation results are presented.
Section 3 deals with modification of the design. Since some errors have been
found in the ROM, some correction were made. At the mean time, the
original design would not be changed. Section 4 discusses simulation meth-
ods. Because a four-stage pipeline structure has been used, simulating such a
structure is more difficult than an ordinary structure. Section 5 explains chip
signal protocols and chip pinout. and Section 6 presents a concrete example
of how to utilize the SAFT64 array processors to implement a 64-point FFT.

All top level simulation results are included in the Appendix.
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Architectural Description
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Figure 1: Architectural Description of SAFT64
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2 The Subcells

Subcells described here are basic components in the SAFT64 chip. Some of
them are repeatedly used in the chip layout. Since most data path widths
are 32 bits, for a control signal, 32 driving loads are typical. Therefore;-.'
evenly distributing a drive signal is an important issue. All subcells have
been optimized in the meaning of speed and silicon area. Those cells may be

used in the future project as standard cells.

2.1 Edge Triggered D Flip-Flop

An edge triggered D flip-flop called ETD is the most common component [?]

in the chip.

Q Qb
reset
res
4
CLK ! D

Figure 2: Logic diagram of the edge triggered D flip-flop

It is used as either a data latch or a time delay buffer. At the beginning
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a level triggered D flip-flop was adopted. Since a level triggered D flip-flop
may change its output status at any time as long as the clock is asserted, it
makes chip timing difficult. But the level tﬁggered D flip-flop occupied less

silicon area than a edge triggered D flip-flop . Here, in our case, silicon area -

is not a very important issue because the chip uses a 79mm x 81mm frame,
there is a plenty of space left for future use. Anyhow, the silicon area for the
D flip-flop was minimized. The output of the D flip-flop will follow the input
at the time a rising CLK edge is received. This protocol is defined by chip
operation timing ( see section 2.4 Chip Timing ). Logic diagram for edge
triggered D flip-flop is shown in Figure 2 and schematic of the 32ETD is in
Figure 3. Every 8 flip-flops are driven by one big inverter which is, in turn,
driven by a CLk signal. Since the CLK delay to each flip-flop is the same

time, there is no clock skew pfoblem here.

2.2 The Multiplexer

The MUXD is another frequently used subcell in the chip. It is a simple mul-
tiplexer. There are two inputs called A and B, one output O and one control
select A, when the select A signal is high, the output of the multiplexer is

following input A, otherwise, it follows input B. Logic diagram and schematic

13
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Figure 3: Block diagram of the 32ETD
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of the MUXD are shown in Figure 4 and 5 respectively. A driver was added
in the output level to improve the load capability. Simulation showed that

if this driver was not used, the MUXD would be very slow, sometimes it

would not work at all if the loads were too heavy. The same consideration

was applied to the MUXD control signal as ETD, every 8 multiplexers are
driven by a big inverter. According to the RSIM simulation, the delay time

from applying 1 to the select A to getting the input A at output is 3.6ns.
vdd O

~C

out

Figure 4: Logic diagram of the multiplexer
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2.3 The 24x24-Bit Parallel Multiplier

This 24 bits multiplier is the biggest subcell in the chip. It has 24376 tran-
sistors. The design of the multiplier is based on Joseph Lee’s work [JOE87]
which was done in Hughes Research Laboratories in 1987. The advantage’r'
of this approach is that design issues are minimal, and the layout is highly
modular. A logic diagram of the 24x24-bit parallel multiplier is shown in
Figure 1.3.1.

As we can see from Figure 6, the entire multiplier consists of three subcells:
a full adder, an AND gate, and a half adder. For simplicity, all the half
adders were provided by connecting a carry input of the full adder to the
ground level. For better speed performance the last stage in Figure 6 is a
24-bit carry look-ahead adder instead of a ripple carry adder. Every four
pairs of the input bits constructs a carry group. Every four carry of such
groups was sent to a carry generator. Thus, there are three levels of the
carry generators, the first level was used for carry generation of four inputs,
the second level was for sixteen inputs or caries of four groups, and the third
level was for twenty four inputs. The final RSIM simulation shows that the

maximum multiplication time for two 24-bit numbers is 135 ns.
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2.4 The Chip Timing Generator CONTR

Timing sequences of the internal operation were generated by a on chip timing
generator called CONTR. A four-stage pipelined structure is implemented
and controlled by those timing sequences. Furthermore, an inner-product
function X = A* B+ C is calculated by such a structure. In subsection 2.4.1
the notation of control signals and their operational sequences are presented.

Subsection 2.4.2 focuses on the detailed description of the implementation.

2.4.1 Notation of Control Signals

Figure 7 is a block symbol for the CONTR. There is only one input to
the CONTR - an external clock. The outputs of the CONTR are Al, A2,
Ci1, C2, T1, T2, T3, M1, M2, M3, M4, NEXT, and REAL. See Figure 1,
Chip Architectural Description, for the meaning and position of those control
signals.

Since data flow for the mantissa on the left side is exactly parallel to that of
the right side for exponerrxtr, th;e control signals for both sides are identical. Al
is a clock signal for storage registers AMIN1 and AEINI1; A2 is for AMIN2
and AEIN2; C1 is a clock signal for storage registers CMIN1 and CEIN1; C2
is for CMIN2 and CEIN2, Tlxs ra clock siginalifjorr éiorage registers MP1 and

ES1; T2 is for MP2 and ES2; T3 is a clock signal for time delay registers

19




Cl €2 M1 M2 M3 M4 T3 NEXT REAL CLOCK

AERANARENE

CONTR

reset

timing generator delay
clock

Figure 7: Block symbol of the CONTR

MDEL and EDEL; T4 is a clock signal for LDEL; M1 is a ” select A ” signal
for multiplexers MIN MUX and EIN.MUX; M2 is a “ select A ” signal for
MPMUX2

and ES_MUX2; M3 is also a “ select A ” signal for MP_MUX1 and ES_MUX1;
M4 is a select A signal for OUT_.MUX; NEXT is a clock signal for subcell
the ROM; and REAL is a control signal for ROM’s REAL. Here some special
attention must be paid to NEXT and REAL. REAL is used to select a real
weight or imaginary weight in ROM. When REAL is 1, a real weight is
selected; otherwise, when REAL is 0, an imaginary weight is selected. The
timing sequences were drawn from the graphic explanation of the data flow
through the system [DEL90]. Some minor modification was made on his data
flow chart, please see Section 3. From his data flow chart, it follows thgt a real

weight or an imaginary weight must be repeated twice for a complex number

20
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inner-product, i.e. at tixe first clock a real weight is ouiput from the ROM, at
the second qlock the output of the ROM is changed to an imaginary weight,
at the third élock the same imaginary weight must be kept on the output of
ROM, and at the fourth clock the output of the ROM is changed back to
the previous real weight. It appears that a memory location has to contain
two weights, when REAL is 1, the output of the ROM is a real weight, while
REAL is 0, the output is an imaginary weight of the same location. If there
is a rising edge transition on the CK of ROM, the ROM will step to the next
location. Therefore, the external clock cannot be directly connected to the
CK of the ROM. This CK signal must be driven by a signal called NEXT
which is generated by the CONTR. Through the data flow chart it is easy
to see that T1, T2, and T4 are equal to CLOCK; and Al is the same as A2.
The CLOCK is an internal signal which has several gates delay time related
to the external clock. This delay is artificially introduced to compensate for
the delay generated by the 2-bit counter. More details are described in the
next subsection. The chip timing sequences are plotted in Figure 8.

Those are the timing sequences necessary for internal operation. The
timing sequences of input and output data as well as chip external control

signals are described in detail in Section 5.
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2.4.2 Detail Description of the CONTR Implementation

Basically the CONTR consists of two parts, a 2-bit counter and logic net-
works. Two edge triggered D flip-flops, two transmission gates and two in- _
verters are employed to construct a 2-bit counter. Figure 9 is a logic diagram
of the 2-bit counter. The 2-bit counter must be triggered at the rising edge
of the clock signal. When RESET is high, the outputs of the counter are 00,
independent of the changing of CLK. When RESET goes low, on each rising
edge of CLK, the outputs of the counter are 01, 10, 11, and 00 respectively.
Two drivers are added between the D flip-flops and transmission gates to
increase the driving capability of D flip-flops. Other signals could be derived
from the output of the 2-bit counter and the clock signal. Equations (1-13)
show such relations among the output of the 2-bit counter and the clock
signal.

The logic equations for the internal functions are :

A, = CLKx*Qs; (1)
A, = Ay (2)
C, = CLK +Qy; (3)
C; = CLK »Qy; (4)
T, = CLK; —» (8)

23
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Figure 9: 2-bit counter
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NEXT
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(6)
(7)
(8)
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(10)
(11)
(12)
(13)

Figure 10 shows a logic diagram of the CONTR. The upper part is the

logic networks for the above control signals and the lower part is a 2-bit

counter.

The delay unit depends on the time delay specified by the 2-bit counter. Ac-
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Figure 10: Logic diagram of the CONTR

tually, the 2-bit counter has a 8.4 ns delay . Therefore, the internal CLOCK
is 8.4 ns later than the external clock CLK. Each control signal has been

buffered so that bigger loads may be driven.

2.5 The Hidden Bit of the IEEE Floating Point Num-
ber

The IEEE floating point number format contains a hidden bit which is the
most significant bit of the mantissa [[EEE85]). For convenience of reading,

the IEEE floating point number format is redrawn in Figure 11.
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sign bit exponent field (8 bits ) mantissa fleld ( 23 bits )

l 1mplicit.*decima1 point l ) .
B po | [ m22 M1 L, Mo

31 30 29 23 22 21 0

Figure 11: IEEE floating point number standard

As we can see, there are a 23-bit mantissa ( b22...b0 ), a 8-bit exponent (
b23...b30 ) and a sign bit ( b31 ) for mantissa. The decimal point of the float-
ing point number is between b23 and b22. For a normalized IEEE floating
point number, the most significant bit must be 1, which is not represented
in the IEEE floating point number format, and it must be generated by the
hardware. The most significant bit of the mantissa is located to the left of
the implicit decimal point. The exponent is offset by 127, such an expo-
nent is called biased one. We assume that all floating numbers input to the
SATFT64 are normalized to the IEEE floating point number. That means in
most cases the hidden bit is a 1 except that the input number is a 0. When
the input is a normalized zero, the exponent of this number must be zero.
Therefore, a zero detector must be inserted in front of input latch AMIN1

and CMIN1. This zero detector is not drawn in Figure 1 for clarity in the
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chip architecture. The function of the zero detector is quite simple, if 8-bit
exponent is 0, then sets the hidden bit ( MSB of mantissa ) to gero, other-

wise, it sets it to one. Figure 12 shows a logic diagram of the zero detector.

Figure 12: Logic diagram of the ZERO_DETECTOR

3 Modification of the Original Design

Some errors have been found in Delvecchio’s design layout when the RSIM

simulation is rﬁn for the ROM, the FPSS and the NORM subcells. The
SHIFT subcell works perfectly. There were too many details to be considered

at the design stage, some errors were be unavoidable. Those errors could only

be found at the simulation of the integrated block.
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3.1 The ROM

There were two obvious errors in the subcell ROM. The most significant
bit of the ROM is 032" which corresponds to the hidden bit of an IEEE
floating-point number. It should be a 1 for a normalized IEEE floating-point
number, and it should be a 0 if the value of the number is zero. In practice,
the output of this bit is inverted. To correct this mistake, an inverter was
added in the last stage of the bit 032.

The second error was the output of the exponent. As we know, the ex-
ponent of the IEEE standard floating-point number is biased, and this bias
value (offset) for single precision is a decimal value of 127. the range of this
exponent is from 1 to 254. When two IEEE floating-point numbers multiply,
their exponents are added. The range of new exponent is from 2 to 508 which
is beyond the IEEE exponent range 1 to 254. To fit this range into the IEEE
exponent range any exponents which are less than 128 or greater than 381
must be eliminated, see Figure 13.

If the exponent of the ROM coefficients was not biased, we would be able
to avoid such an exponent range mapping problem. Unfortunely, the true
exponent output of the ROM was designed as biased one by Devecchio. To
solve this problem, a subtractor is inserted after the two exponents are added.

This subtractor always subtracts a decimal value of 127 from the exponent

28



Soe In the IEEE floating point number standard

381 e = 127 + E; 1 <= e <= 254;

:::;/// =126 <= E <= 127.
/////// When two numbers multiply, their exponents
254 4/// " are added, i.e. ' -
\\\:::: el + e2 = 127 + E1 + 127 + E2 = Eg
\\\\\\\ To express this new exponent in a 8-bit word,
PAN

128 <= Eg <= 381, and

Ep = Es ~ 127.

Figure 13: Overflow and underflow of two number’s multiply

sum F, and the result is called the normalized exponent E,,. Figure 14 shows
a modified block symbol of the exponent adding unit. The subtractor actu-
ally is a 9-bit adder. One input of the 9-bit adder is E,; another one is a 2’s
complement number of the decimal number 127. If the Carry of the adder is
1 (indicated a positive result ), So_s are sent to the NORM; if the Carry is 0
( 2 negative and an underflow ), S 7 are set to 11, at this time the exponent
becomes an exponent that is greater than 256. The purpose of setting Sy 7 to
11 is because the NORM has only one exception handling capability; if the
exponent is greater than 256, set the output exponent vector to 0 to indicate

an overflow. Thus, if the normalized exponent is less than gero, then the

subcell NORM will set this ﬂéaﬁhg point number to zero. The reason for
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this is quite straightf;rwa.rd; the number is too sma.lir to be presented by any
other number except zero. If the normalized exponent is greater than 381,
the output c;f the most two significant bits of the subtractor are automatically
11 which indicates an overflow. In turn, this nine bits exponent is fed to the  ,'
NORM. The NORM should treat this exponent as an infinite or overflow,

but for original design reasons it sets this floating-point number to zero.

032 031
023 WGEN 030 |

o0 024

Figure 14: Logic diagram of the exponent handler

Another problem with the ROM is that the exponent stored was actual ex-
ponent plus three. This was resulted from the fact that a floating-point
multiplication and an addition will shift the decimal point left at different
stages. Since the decimal point is implied in the data, the shift operation
is simply relative to the most significant bit of data instead of the decimal
point. After A * B has been carried out, the implied decimal point is on the
left of the most significant bit. While A * B + C is calculated, the implied

decimal point of C is on the right of the most significant bit of C. i two
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numbers with differently decimal point positions are to be added together,
this fact leads to a computational error. For more details see Section 3.3 The

NORM.

3.2 The FPSS

Figure 15 is a block symbol of the FPSS. Notice that one of inputs is inverted,
FPSSRb, since this input was connected to the output of SHIFT and one
of these output was inve&ed. This 1s a very unportant factor when design
the OP_SELECT in the following section. The functions of FPSS are to: 1)
convert inputs to the correct representation according to current operations
~ OP.SELECT; 2) add two numbers together - FA52; 3) change 2’s com-
plement number back to sign magnitude number if the result is negative -
NEG_HANDLER; and 4) set the exponent of the floating point number to

zero if the result ( mantissa ) is zero - ZERO_HANDLER.

| Three; points of the original design in FPSS have been modified. First,
all control signals for multiplexers were changed from low effective to high
effective; second, the outputs of adder FA52 are high effective; third, the
logic of converting a negative result back to sign magnitude number in

NEG_HANDLER has been changed. Some modifications shown in the fol-
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S1 is sign of input A; 82 is sign of input B.

Figure 15: Block symbol for the FPSS
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SUBTRACT | S2 | S1 | SUBTRACTION | OP_.CTR2 | OP.CTR1
0‘ 0|0 0 0 1
0 011 1 0 0
0 110 1 1 1
0 111 0 0 1
1 010 1 1 1
1 041 0 0 1
1 110 0 0 1
1 1)1 1 0 0

Table 1: Truth table for the control signals of the OP_SELECT

lowing figures are just for logic simplicity. When two 49-bit nu;qbers are
added together the result may be a 50-bit;number. ﬁere mFPSSa subtrac-
tion A— B (A>0eand B > 0) is in;pleméntea by converting B (49 bits not
including sign bit): into 2’s complement number, and then added it with A.
The sign bits of both A and B do not participate in the adding operation.
The sign of the result is determined by bit49 SUMA49, signs of A and B (
S1 and 52 ), and what 6peration is being done ( addition or subtraction ).

Table 1 and 2 illustrate such relations among the above logic variables.

- As shown in Table 2 , when a true subtraction is carried out, the bit 49 of
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SUBTRACTION | SUM49b | S1 | SIGN | NEGCTR
0 0 0 0 0
0 0 1 0 0
0 1 0 1 0
0 1 1 1 0
1 0 0 0 1
1 0 1 1 0
1 1 0 0 1
1 1 1 1 0

Table 2: Truth table for the NEG_HANDLER

the 49-bit adder FA52 determines the sign of result which is already in sign
magnitude format. Therefore, even though a result is negative, only bit 0 to
bit 48 need to be inverted.

Figure 16 is a logic implementation of Table 1. Two control signals OP_CTR1
and OP_CTR2 are used to control two exor vectors. When OP_CTR1 or 2
is logic zero, the outputs of the exor vectors remain the value of the inputs.
When OP_CTRI1 or 2 is logic one , the output of the exor 49-bit vectors might
be opposite to the inputs. Initinally, a transmission gate was used instead of
an exor gate, but it could not be driven by the SHIFT subcell. It then was

replaced by an exor gate before the final simulation. Figure 17 shows how
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SUBTRACT §2 s1

‘ FPSS FPSSRb
- I} 4
- .OP_CTRI OP_CTR2

Y

N_A

SUBTRACTIONOP_CTR2 OP_CTR1

Figure 16: Schematic for the OP_SELECT

a sign is determined and when a data is converted back to sign magnitude
representation. Here SUM49b is the most significant bit of the 49-bit adder
FA52. If SUBTRACTION has been done by the FA52, the sign of the final
result depends on SUM49. If SUM49 is zero, then the result is negative and
needs to be converted back to the sign magnitude format; if SUM49 is one,
no conversion needs to be done. If a additon ( SUBTRACTION = 0 ) has

been done, the sign of the final result depends on 5.
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j . SUBTRACTION S1
SUM4% SUM48-0 SUM43b

I,

b

49-bit Adder
NEG_CIRL

50// SIGN

Figure 17: Schematic for the NEG_HANDLER

3.3 The NORM

As has been stated in the description of the IEEE floating point standard
(Section 2.5), the implied decimal point is located between b22 and b23.
In this section a more detailed discussion about the decimal point which is

shifted after a multiplication and an addition is given.

Since a normalized IEEE floating point number is greater or equal to 1
and less than 2,0, the product of such two numbers is greater or equal to 1
and less than 4,o. The decimal point will be shifted as in the following binary

representation:

l.bzzbnbzo...b;bo * l.bzzbglbgo...blbo = b47b45.b4sb“b43...blbo. '
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Notice that the product is a 48-bit word because two multiplicands are 24-bit
words. In order to calculate a complex number inner-product, four multipli-

cations and four additions are needed:

Rout=Ar*Wr—Ai*VVi+Cr

Iout=Ar*st'+Ai*Wr+Ci-

Let I be A, * W; and I, be A; * W, . Then,

I + I = byrbae.basbaabas...bibo + byerbye.bysbagbss...biby =
b4sb47bqs-bqsb«b43—--5150; and

Iwe = I, + Iy + C; = byobysbsrbae-basbaabys..-b1bo.

Thus, the decimal point must be shifted left by three at the last stage. Now
the problem was that in the internal stage the decimal point is not fixed,
extra care must be taken by the designer. What DeVecchio did was that
three was added to the exponent of the Yﬁ;ight, it was equal to pre-ghjfting
the decidlal point left by three. In the internal stage any input number could
be treated as if it had only one digit to the left of the decimal.

In practice, some difficulties arose. After adding three to the exponent,

Iy or I, become z.zb47bigbys...b:by, where z.z did not exist in hardware,
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but we treaded them as if they exist in the writien representation. Thus,
I + I, = 2.bygbyrbse...bibo = Is. When I3 + C;, the decimal point should be

in the same position, i.e.

3.b45b47b43...blbo

+ l.bngzl...blbo

then, the SHIFT will move the smaller one of Is and C; right according to
the difference of two exponents. Since the z bits do not exist, it is equivalent
to having I3 shifted left one more bit, thus generating an error. Therefore, a
zero must be added in the most significant bit of I5 to keep the decimal in the
same position. Because the inputs of the SHIFT are two 49-bit ports, there
is no more space for such an extra bit. Thus, I3 or R3 must be truncated
off one more bit so that a zero was added as the most significant bit. This
was accomplished by wiring bit 49 of I3 or R; to bit 48 of the input port of
SHIFT , and other bits were shifted one more bit to the right also. Notice
that the bit 49 of I3 or Rj is always zero.

After a zero was inserted in I3 or R3, the calculation of I3 or Ry plus C; or
C, was correct. But pre-shifting the decimal point three bits still has an-
other problem, i.e. shifting the decimal point three bits reduced the dynamic
ranges of additions. If there was no pre-shifting, Is or Rs would have three
digits to the left of the decimal point. Thus the addition of I5 or Rs plus C;
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or C, would be

T2Z.2ZTTTTTTTT...LTLT — I3 or Rs

+ 00l.zzzzzrr — C;or C, (2.5.1)

TTTT.TTTTZTTTTT...2xxz +—— finalresult ] or R

Then, three was added to the exponent to indicate that the decimal point
was always shifted three bits. Obviously, the location of the decimal point
would be fixed and easy to be found. If there were zeros to the right of the
decimal point after adding three to the exponent, cell NORM would be able

to handle it.

Let us now look at the case where pre-shifting has been done. Iy or Rz

plus C; or C, becomes

0.zzzzzrrTTT...222T +—— I3 or Rs

+ l.zxzzzzzz — C; or C, (2.5.2)

TT.2TTTTTTTTT... 222z +— final result I or R
- There were two digits to the left of the decimal point, which meant that
there was one more bit to be shifted to the right though we had concluded

that the decimal point must be fixed in the position one digit left in any

3
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internal stages. In other words, the final result was bigger than we expected.
Comparing ;g]culation 2.5.1 with 2.5.2, we could see that pre-shift decreased
the dynamic range of additions. In calculation 2.5.1 there were three digits to
the left of the decimal point, to put C; ’s decimal point in the same position -
two zeros were implicitly inserted, which ensured that the final result was
less than 10,0 or four digit to the left of the decimal point ( see DeVecchio’s
thesis, Section 2.7 ). In calculation 2.5.2, there was only one digit to the
left of the decimal point and the most significant bit of C; was always one, a
carry may be generated, which led to the fact that the final result was bigger
than it should be.

S

SHIFT-EXPONENT

=

zerob
EDEL

Figure 18: Logic diagram for the modified exponent

To solve this problem, a 1 was addéd on the exponent before it was fed to
NORM as shown in Figure 18. As we had accepted the pre-shifting decimal
point, there should be no trouble in accepting a post-shifting of the decimal
point. In reality, a 9-bit adder was used between FPSS and NORM, and
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adding one or not adding it depended on the ZERO_HANDLER in the FPSS
subcell. If the output of the ZERO_HANDLER was not zero, a 1 was added

to the exponent; otherwise, a 0 was added.

4 Simulation

The simulation was done using RSIM. Since a four-stage pipeline structure
was employed, it made the simulation more difficult. The only way we could
do it was to put simulation labels at the outputs of each component to track
what was going on. Each label represented a test point. At each point we
see a vector consisting of several bit components. We use a bit to express
a particular component of a vector in the following paragraph. The labels
used in the simulation are shown in Figure 19 |

There are four input vectors, exponent of input A - INPUTAE, mantissa
of input A - INPUTAM, exponent of input C- iNPUTCE, and mantissa of
input C - INPUTCM. INPUTAE is a 8-bit vector which is used to express

an exponent of an IEEE

floating point number. INPUTAM is a 24-bit vec-

tor which containes the sign bit of an IEEE floating point number in bit
INPUTAM23 and mantissa from bits INPUTAM22_ 0. The same protocol is

applied to INPUTC. INPUTAM and INPUTAE are called as input port A,
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CLK | IN ROME | SUM | PAB | BAR | sHJ | sHK | sHB | woxm
MUL | ROMM | PRO | PAM | BaM | sHR | sHL | sEM | worm | ouT

(. 0 Ay Al Wy R b ¢ b ¢ b 4 x x X b 4

1 A; Al w; Ry Ry R, b p ¢ x X b ¢
lm e 3 Ce A} w; I Ry Ry Ry R, Ry ¢ b 4 x

3 c; c! W I n n | R~ | o | RexX x x |eR*Cr =R

t « a4t wt | R | g I 1 1 I R Ar R.
. Ar LAt | owt Ry | R | B! Iy c; I R A :
s et | et w,! Y R | Ry | R R | Ryl 1 R
v e At | wed | Rt |t | gt | Rt | et | R 1 r

Table 3: Another form of the data flow chart
and INPUTCM and INPUTCE are called as input port C. Since both real
and imaginary numbers are input through port A and C, we use A, and A;
to indicate the real part of A and the imaginary part of A. The same rule
was applied to C. Table 3 is another form of the dat# flow chart, where z
indicated a ”don’t care” item, a superscript number indicated a sequence of

the input data, and superscript ’ indicated a normalized item.

5 The Slgnal Protocol

In this section some basic timing for external signals are introduced, and
those timing relations are derived from the RSIM simulation, they may

change slightly after the chips are tested. Another part of this section is
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the pinout of the SAFT64. There are total 132 pins on the chip, of which
112 pins have been used, 20 pins are left unused for future extensions or chip

test pins. The timing described here does not include differential pat delays.

5.1 Operational Signals

There are eight signals which control the operations of the chip, and there
are three data ports on the chip.

1. CLOCK (input): this signal is provided by the users. The typical clock

. period is 250ns with duty cycle from 30% to 70%. Simulation showed proper

operation for clock periods from 200ns to 400ns.

2. RESETI (input): this signal sets the weight generator WGEN to the first
memory location and the timing generator CONTR to start state. It must
be applied at least four clock cycles before the first valid data word arrives
at the input port A or C and it has to be held high until the first data is
stable at the data port, i.e. it may be turned off 4 ns after the first data is

applied. It should be dropped before the second positive rise of the CLOCK.

3. RESETO (output): an output signal to the next chip. It is just a four-
clock cycle delay of the RESETI. When many chips are cascaded together,

the external signal Reset goes to the first chip, and the RESETO of the first

44



N
tut
o
w
o
~
-]
-]
[
o

CLK

Ain

L
L
[

Cin

s
s
O

Tese

STOC /

s |

872 \

MAIN

LOWEH

LR R R R R R i R T L e .-g-

@0 OO O

ié

i 'R ! y !
_>||! »l y |
'@ U‘@ "'.6 '_'
Minimum valid data time is 4 ns

Previous data off time is 6 ns

High for at least 4 clock perlods
The time of Reset off must be in the interval of the first data

The input appears at output after 4 clock cycles it is input to the chip,

and this time is the same as (:)

Same as (:)
Same as (:)
Same as (:)

Here CLK is an internal clock which is 8.2 ns later than external clock.

Other signals must be kept constant durig the operation. The above la an

example, thestep size is 4, and the main diagonal weight is selected.

Figure 20: I/O timing
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ST2 | ST1 | STO | STEP SIZE

0 0 0 1
0 0 1 2
0 1 0 4
0 1 1 8
1 0 0 16
1 0 1 32

1 1 0 undefined

1 1 1 undefined

Table 4: Truth table of the step size
chip will be connected to the RESETI of the second chip, etc, ( See Figure 22.
4. Step size ST0, ST1 and ST2 (input) : the three control lines identify the
position of the chip in the processor array and move the memory pointer of
the weight generator to the proper location. Table 4 shows the functions of
those signals. ST0, ST1 and ST2 must be connected to GND or Vdd during

chip operation.

5. Weight Diagonal specification MAIN and LOWER ( input ): the com-
bination of those two signals is to determine which diagonal of the weight

ROM is used in the current calculation. There are three diagona.ls- in the
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MAIN | LOWER | DIAGONAL
1 0 main
0 1 lower
1 1 upper
0 0 undefined

Table 5: Truth table of the diagonal selection

ROM, the MAIN, the LOWER and the UPPER. Table 5 shows how a diago-
nal is selected by those two signals. MAIN and LOWER must be connected

to GND or Vdd during the chip operation.

6. Data Port A (input): is a 32-bit data input port for digital signals.
Here the so-called digital signal means the digitized data obtained from A/D
sampling and some filtering real and imaginary words in sequence.

7. Data Port C (input): this 32-bit data port accepts the data generated by
the next SAFT64 chip ( See Section 6 ).

8. Data Port O ( output ): outputs the results of calculating A * W + C by
the chip under consideration.

We assume that all data input to port A and C are normalized IEEE floating

point numbers. The output of the port O is 8 normalized IEEE floating
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point number also. Notice that the SAFT64 does not fully support the
IEEE floating point standard; NAN and positive and negative Infinite are
not included‘ in the possible outputs of the Port O. The input data must be
valid 4ns before each clock rise, see Figure 20.

Data input sequence: the first data word, A,, must bé a real number and the
second data word, A;, must be an imaginary number, both A, and A; are the
real and imaginary parts of the first input data point. The C, input must
be applied before the next positive clock transition and C; must follow C, at
the next clock transition. All of these data words must be present for one
clock cycle and must be valid 4ns before the rising edge of the clock. New
A, and A; values can follow (; immediately. After the input data sequence
(64 complex words) is complete a new sequence can start immediately.
Data output sequence: after A, is applied four clock positive transitions, A,
appears at the output without modification. Here we count the first clock
transition as the one that took A, into the chip. After A, appears, it is
followed by A; one clock period later. Yet another clock period later the
result of the computation real number R appears at the output. One clock

later I is presented at the output.
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5.2 The Chip Pinout

There are total 132 pins on the chip, of which 112 pins are used. Pin 1, Pin
67, Pin 101 and Pin 112 are ground GND; Pin 34, Pin 100, Pin 110 and Pin
124 are positive 5 volt power supply Vdd. Port A occupies Pin 2 to Pin 33;
Port C uses Pin 43 to Pin 66 and Pin 125 to Pin 132; and Port O carries Pin
68 to 99; Pin 35 to 42 are control signals; and Pin 102 to 127 are test pins
which are not used by the users. Figure 21 shows this configuration.

Sa AM22 AM20 AM4  AMZ AMOAE?

o T T

33 32 3130 1413121110 9
Vdd —a 34 132 je— CE?
CLOCK —»{ 35 131 |=— CE6
STO sl 36 M
ST1 —m 37 125 je— CEO
ST2 —» 38 124 & ydd
123 |—» a1
MIAN = 39 122 b=>c1.
RESETI —™] :“ 121 > C2
reseTo < 41 120 p=» M1
LowER —>] 42 SAFT64 !
cMp —»143 117 fp M4
M1 — 44 116 T3
115 [~ NEXT
CM2 —> 45 114 F»T]
> 46 113 |
. 112 f=— GND
A —
CM20 =™ g3 110 *— vdd
cM21 —™ 64 02 >
cM22 = 65 1101“_ GND
Sc ™ 66 100 <— vdd
67686970 8687 B8 B9 909182 96 97 98 99

R AR RN R,

GND OMO OM2  OM18 OM20 OM22 OEOOE1OE50E60OE? S0

Figure 21: The chip’s pinout
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6 Applications of the SAFT64

A configuration using SAFT64 chips to implement a 64-point FFT is shown
in Figure 22. Eighteen SAFT64 chips are used. All control signals have been
wired to proper terminals. Since the chips in different levels have diﬂ'erentv
delay time which has been fulfilled by internal delay registers, and the delay
time of those registers is determined by STO0, ST1 and ST2. Therefore,

connection of the chips is quiet straightforward and simple.
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Figure 22: Configuration of using SAFT64 to do 64-point FFT
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Appendix

The following is a simulation file which was produced by the RSIM simula-

tion. All simulation labels n the file are coresponding to the labels in Table 8.

For ezample, a MUL in Table § corespones to “multin” in the simulation file;

a FAM in the table means “farmm” in the file. Since the width of the paper
18 not wide enough to hold so many simulation labels, abbreviations of those

labels have to be used in Table 8.
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Stmulatin file “top.log” produced by the RSIM simulation.

54






|
|
!
I

[event #746] node tt2: X -> 1 @ 10.2ns
[event #775] node tt3: X -> 1 @ 11.6ns

fevent #1190] node mm3: X -> 0 @ 16.2ns VLS l?
time = 25.0ns; there are pending events KT - {

time = 50.0ns; there are pending events

time = 75.0ns; there are pending events /
" time = 100.0ns; there are pending events /U\S%S/W t"[’ .

.ime = 125.0ns; there are pending events

[event #7225] node tt2: 1 -> 0 @ 132.3ns

[event #7248] node tt3: 1 -> 0 @ 133.2ns
time = 150.0ns; there are pending events
time = 175.0ns; there are pending events
time = 200.0ns
time = 225.0ns
inputae®10000011 inputam=000100000000000000000000 rome=1010
romm=0100000000000000000000000 multin=XXXXXXXXXXAXXXXXXXXXXXXX
inputce=10001011 inputcm=111111111111111111111111
product =X XXXXXXXXXXXXXXXXXXXXXXXX00000000000000000000000
farmm=XXXXXXXXXXXXXXXX XX XXX XXX XXX XXLXX XXX XXXXXXXXXXXAK accum=XAXAXXXKX
minus=XXXXXXXXX farme=XXXXXXXXX backe=XXXXXXXXX
backm=XXXXXXAXXXXXAKXLX XK LX AKX XKL X AKX XKL LXK AXLXXXXXXXKXKXX shex=XXXAAXKXX
shift J=XXXXXXXXX shiftk=XXXXXXXXX
Shiftr=XXXXAXARXLXKXXLXAXXXXKXAYXAXX XXX XXX XL XXX XX L AR AN XXXXXX
Shiftl=0XXXAXXXXAXKXXXAXXXX XXX AKX X LKXLXXZXL XXX XXX XXX XXX XXKXX
fpss1=XXAAXA XXX XXX XXX XXX XXX XXX XX KX AKX XX XXXX XXX XXX XXXXXXX
fps s r=XXAXXXXXXXXXXXXAXA XXX XXX XXX XXKXAX XXX XXX XXX XXXXKXXX
B33 02.9.60.6.0.60.0.0.0.0.0.90.9.0.6.9090.0.466.090.0.9.900.060.0909090000.060660090¢404
NOrmk=XXXXXXKAXAXK XXX AXKXXYX XXX XXX LK EX KX KX XXX XAXXXEXXXAXXX norme=XXXXXXLXX
normo=XXXXXXXXAXAXXXAXXXXXXKXXXXXXXKXX output=XXAXAAXXXXXAXXAXXXXAXKXXXKXXXAXXXX
rst=) reseto=X real=1l aal=0 ccl=0 cc2=0 ttl=0 tt2=0 tt3=0 tt3el=0 tt3e2=0
tt3ml=0 tt3m2=0 tt3m3=0 tt3m4=0 mml=1l mm2=1 mm3=0 mm4=0 subtr=0 ezero=X
time = 225.0ns
time = 250.0ns

[event #8359] node tt2: 0 -> 1 @ 260.2ns

[event #8368] node tt3: 0 -> 1 @ 261.6ns
time = 275.0ns; there are pending events
time = 300.0ns; there are pending events

-ime = 325.0ns

.ime = 350.0ns
time = 375.0ns

[event #10044] node tt2: 1 -> 0 @ 382.3ns

[event #10046) node tt3: 1 -> 0 @ 383.2ns
time = 400.0ns
time = 425.0ns
time = 450.0ns
time = 475.0ns
inputae=10000011 inputam=000100000000000000000000 rome=1010
romm=0100000000000000000000000 multin=100100000000000000000000
inputce=10001011 inputcem=1111111111111131111111111
product=0010010000000000000000000000000000000000000000000
farmm=X0XXXXXXXXXXXXXXXXXXXXXXXX00000000000000000000000 accum=100000101
minus=010000110 farme=XXXXXXXXX backe=XXXXXXXXX
backm=XXXXXXXXXXKXAXXXXEXXXKXXXLXXXRXKL AL LXAAXKKLXXAKAXXXX KX shex=XXAXKXXXKXXX
shift J=XAXXXXAKKX shiftk=XXXXXXXXX
ShiftrsXAXXXXXXXXXXXAXXXXAX XX LX XXX XXX XXXX XX XX XXX XXXXXX XX
shiftl=00XXXXXXXXXXXXXXXXXXXXXXXX00000000000000000000000
fps5s 1=XXXAXXXXXXXXXNAXX KX XX XXX XXX XX XXXAXX XXX XXX XXXX XXX
fpssr=XXXXXAXXXXXXAXXAXX XXX XXX AKX XXKXXX XXX XXX XXX XXX XXXX
SUM=XXXXXXXAXKXKXXX XXX KX XLX XL XX XXX LXK LKL KX LKL XL XK LXK XX LAKXKLXK
NOormk=XXXXXXXXXXXXKXXKXLXXXKXX XXX XXX XXX XXX AKX XX XX XK ELXXXLAXXKX norme=XXXAXXXNX
normo=XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX output=XIXXXXXXXXAXXXXXXXXXXXXXAXXKXXKXX
rst=1"reseto=X real=1l aal=0 ccl=0 cc2=0 ttl=0 tt2=0 tt3=0 tt3el=0 tt3e2=0
tt3ml=0 tt3m2=0 tt3m3=0 tt3m4=0 mml=1 mm2=1 mm3=0 mmd=0 subtr=0 ezero=X --
time = 475.0ns
time = 500.0ns

[event #10739] node tt2: 0 -> 1 @ 510.2ns

[event #10748] node tt3: 0 -> 1 @ 511.6ns
time = 525.0ns; there are pending events

ime 550.0ns; there are pending events
.ime = 575.0ns
time = 600.0ns
time = 625.0ns

[event #11671] node tt2: 1 -> 0 @ 632.3ns

[event #11673] node tt3: 1 -> 0 @ €33.2ns
time = 650.0ns
time = €75.0ns
time = 700.0ns






time = 725.0ns
inputae=10000011 inputam=000100000000000010000000 rome=1010
romm=0100000000000000000000000 multin=100100000000000010000000
inputce=10001011 inputcm=111111111111111111111111
product-OOlOOlO000000000001000000000000000000000000000000
farmm=0010010000000000000000000000000000000000000000000 accum=100000101
Tinus=010000110 farme=010000110 backe=XXXXXXXXX
)ackm=XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX shex=XXXXXXXXX
shift j=XXXXXXXXX shiftk=010000110
shiftr=XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
shift1=0010010000000000000000000000000000000000000000000
fpssl=XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
fpssr-XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
sum=XXXKXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
normkBXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX norme=XXXXXXXXX
NOrmo=XXXXXXXXXX XXX K XKAXXXXXXXXXXXKXXXX output=01000001100100000000000000000000
rst=1 reseto=X real=1 aal=0 ccl=0 cc2=0 ttl=0 tt2=0 tt3=0 tt3el=0 tt3e2=0
tt3ml=0 tt3m2=0 tt3m3=0 tt3m4=0 mml=1 mm2=1 mm3=0 mm4=0 subtr=0 ezero=X
time = 725.0ns
time = 750.0ns

[event #12311) node tt2: 0 -> 1 @ 760.2ns

[event #12320] node tt3: 0 -> 1 @ 761.6ns
time = 775.0ns; there are pending events

time = 800.0ns
time = 825.0ns
time = 850.0ns
time = 875.0ns

[event #12831] node tt2: 1 -> 0 @ B82.3ns
[event #12833] node tt3: 1 -> 0 @ B83.2ns
time = 900.0ns

time = 925.0ns y

time = 950.0ns N\Y% Siy» | SAS

time = 975.0ns / s k" o
inputae=10000011 inputam= 0010000000000001000006b rome=1010

romm=0100000000000000000000000 multin=100100000000000010000000
inputce=10001011 inputecm=111111111111111111111111
product=0010010000000000OO1000000000000000000000000000000
~armm=0010010000000000001000000000000000000000000000000 accum=100000101
4inus=010000110 farme=010000110 backe=XXXXXXXXX
backm=XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX shex=XXXXXXXXX
shift j=XXXXXXXXX shiftk=010000110
shiftr=XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
shift1=0010010000000000001000000000000000000000000000000
fpssl=XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
fpssr=XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
sum=XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
normk=XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX norme=XXXXXXXXX
NOYrmMo=XXXXXXX XXX XX XXX XXXXXXXXXXXXXKXXX output=01000001100100000000000010000000
rst=1 reseto=1 real=1 aal=0 ccl=0 cc2=0 ttl=0 tt2=0 tt3=0 tt3el=0 tt3e2=0
t£3ml=0 tt3m2=0 tt3m3=0 tt3m4=0 mmli=1 mm2=1 mm3=0 mm4=0 subtr=0 ezero=X
time = 875.0ns
time = 1000.0ns ()

[event #13377] node tt2: 0 -> 1 @ 1010.2ns

[event #14091] node mm3: 0 -> 1 @ 1022.6ns
time = 1025.0ns; there are pending events

time = 1050.0ns; there are pending events
time = 1075.0ns
time = 1100.0ns
time = 1125.0ns

[event #14513] node tt2: 1 -> 0 € 1132.3mns
time = 1150.0ns
time = 1175.0ns
time = 1200.0ns
time = 1225.0ns
inputae=10000011 inputam=000100000000000100000000 rome=0000
romm=0000000000000000000000000 multin=100100000000000100000000
inputce=10001011 inputcm=111111111111111111111111
product=0000000000000000000000000000000000000000000000000
armm=0010010000000000001000000000000000000000000000000 accum=010000011
0inus=000000100 farme=010000110 backe=010000110
backm=00010010000000000001000000000000000000000000000000 shex=XXXXXXXXX
shift J=XXXXXXXXX shiftk=0XXXXXXXX
shiftr=XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
shift 1=XXXXXXXXXXXXXXXXXXXXXXXX0000000000000000000000000
fpss1=XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
fpssr=XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
sum=XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX






NOrmMk=XXXXXXXXXXXXXXXXAKX KX XXX XXX LXXXXX XX XX XX XXKX XKL XXXKKXX norme=XXXKXXXXXX
NOo rmo=XXXXNAXXXAXAXAKXXKAXXAXXAXEAXXXXXX out put =XXXXXX XXX XX XXX XXX XXX XXX AKX XXXXX

"rst=0 reseto=1 real=0 aal=0 ccl=0 cc2=0 ttl=0 tt2=0 tt3=0 tt3el=0 tt3e2=0

tt3ml=0 tt3m2=0 tt3m3=0 tt3md4=0 mml=1 mm2=0 mm3=]1 mmd=1 subtr=0 ezero=X
time = 1225.0ns
time = 1250.0ns

[event #15216) node tt2: 0 -> 1 @ 1260.2ns

[event #15230] node tt3: 0 -> 1 @ 1261.6éns

[event #15565] node mm3: 1 -> 0 @ 1266.4ns
time = 1275.0ns; there are pending events
time = 1300.0ns; there are pending events
time = 1325.0ns; there are pending events
time = 1350.0ns; there are pending events
time = 1375.0ns; there are pending events

[event -#19050] node s0: X -> 0 @ 1380.6ns

[event #19184) node tt2: 1 -> 0 @ 1382.3ns

[event #19232) node tt3: 1 -> 0 @ 1383.2ns

[event #19819] node s13: X -> 0 @ 1390.6ns
time = 1400.0ns; there are pending events

[event #20059) node s47: X -> 0 @ 1400.8ns
time = 1425.0ns; there are pending events

[event #20399] node sh3: X -> 0 @ 1448.8ns
time = 1450.0ns; there are pending events

[event #20402] node sh7: X -> 1 @ 1450.4ns
time = 1475.0ns
inputae=10000011 inputam=000100000000000100000000 rome=0000
romm=0000000000000000000000000 multin=100100000000000010000000
inputce=10001011 inputcm=111111111121111111111111
product=0000000000000000000000000000000000000000000000000
farmm=0000000000000000000000000000000000000000000000000 accum=010000011
minus=000000100 farme=000000100 backe=010000110
backm=00001001000000000000100000000000000000000000000000 shex=010000111
shiftj=010000110 shiftk=000000100
shiftr=0010010000000000001000000000000000000000000000000
shift1=0000000000000000000000000000000000000000000000000 :L_
fpss1=0000000000000000000000000000000000000000000000000
fpssr=110110111111111111011131311111211111111111111111111
um=0000100100000000000010000000000000000000000060000000
10 rmk=XXX XXX XXX XXX KX XXX XXX XXX XX XXX XXX XXX XX XXX XXXXXXXX norme=XXXXXXXXX
normo= XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX out put =XXXX XXX XXX XXX XXAXXAXX AKX XXX XXXXX
rst=0 reseto=1 real=0 aal=0 ccl=0 cc2=0 ttl=0 tt2=0 tt3=0 tt3el=0 tt3e2=0
tt3ml=0 tt3m2=0 tt3m3=0 tt3m4=0 mml=0 mm2=1 mm3=0 mm4=1 subtr=1 ezero=l
time = 1475.0ns
time = 1500.0ns

[event #20463) node tt2: 0 -> 1 @ 1510.2ns

[event #21990) node mm3: 0 -> 1 @ 1521.6ns
time = 1525.0ns; there are pending events

[event #23743] node s0: 0 -> X @ 1526.2ns

[event #24042) node sh7: 1 -> X @ 1527.3ns

[event #24086) node sh3: 0 -> X @ 1527.5ns

[event #24332) node s47: 0 -> X @ 1528.5ns

[event #24433] node s13: 0 -> X @ 1530.6ns
time = 1550.0ns; there are pending events
time = 1575.0ns; there are pending events
time = 1600.0ns; there are pending events

[event #27197) node s0: X -> 0 @ 1621.5ns
time = 1625.0ns; there are pending events

[event #27477) node tt2: 1 -> 0 @ 1632.3ns
time = 1650.0ns; there are pending events

[event #28450] node 847: X -> 1 @ 1661.7ns

{event #284B2) node 813: X -> 0 @ 1663.8ns
time = 1675.0ns; there are pending events

{event #28712) node sh7: X -> 1 @ 1686.0ns

[event #28713) node sh3: X -> 1 @ 1686.2ns
time = 1700.0ns
time = 1725.0ns
inputae=10000011 inputam=000100000000000110000000 rome=1010
romm=0100000000000000000000000 multin=100100000000000100000000
nputce=10001011 inputcm=111111111111111111111111
product=0010010000000000010000000000000000000000000000000
farmm=0000000000000000000000000000000000000000000000000 accum=100000101
minus=010000110 farme=000000100 backe=000000100
backm=00000000000000000000000000000000000000000000000000 shex=010001100
shiftj=010000110 shiftk=010001011
shiftr=0001001000000000000100000000000000000000000000000
shiftl=1111111111111111311111110000000000000000000000000
fpss1=1111111111111111111111110000000000000000000000000






RY;

fpssr=1111111101101111111111110111111111111111111111111 4}
§um=101111111101101111111111101000000000000000000000000 /4A4p
normk=XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX norme=XXXXXXXXX
normo=XXXUAAXNX XXX XXX X XXX XXX X XXX LXAXKK output-=0 10 09 00 1_1 00100000 00000001000000 Q_\
rst=0 reseto=l real=1 aal=0 ccl=0 cc2=0 ttl=0 tt2=0 tt3=0 tt3el=0 tt3e2=0 ’
££3ml=0 tt3m2=0 tt3m3=0 tt3m4=0 mml=1 mm2=0 mm3=1 mmd4=0 subtr=0 ezero=1l
~ime = 1725.0ns

.ime = 1750.0ns

[event #28776) node tt2: 0 -> 1 @ 1760.2ns

[event #28787] node tt3: 0 -> 1 @ 1761.6ns

[event #29033] node mm3: 1 -> 0 @ 1766.4ns
time = 1775.0ns; there are pending events

[event #31166] node sh3: 1 -> 0 @ 1786.8ns

[event -#31213]) node sh7: 1 -> 0 @ 1787.1ns

[event #31746] node s47: 1 -> X @ 1790.7ns

[event #32731) node sh7: 0 -> 1 @ 1800.0ns
time = 1800.0ns; there are pending events

[event #33318] node s47: X -> 0 @ 1822.4ns
time = 1825.0ns; there are pending events

[event #33529] node sh7: 1 -> X @ 1843.0ns
time = 1850.0ns; there are pending events

{event #33583] node sh7: X -> 1 @ 1868.1ns
time = 1875.0ns

[event #33606) node tt2: 1 -> 0 @ 1882.3ns

[event #33608] node tt3: 1 -> 0 @ 1883.2ns
time = 1900.0ns
time = 1925.0ns
time = 1950.0ns
time = 1975.0ns
inputae=10000011 inputam=000100000000000110000000 rome=1010
romm=0100000000000000000000000 multin=100100000000000110000000
inputce=10001011 inputem=111111111111111111111111
product=0010010000000000011000000000000000000000000000000
farmm=0010010000000000010000000000000000000000000000000 accum=100000101
minus=010000110 farme=010000110 backe=010000110
backm=000010010000000000010060000000000000000000000000000 shex=010000111
shift3§=000000100 shiftk=010000110
hiftr=0000000000000000000000000000000000000000000000000
Lhift1=0010010000000000010000000000000000000000000000000 g"
fpssl=0010010000000000010000000000000000000000000000000
fpssr=1111111111111111111111111111111111111111111111111
sum=000010010000000000010000000000000000000000000000000
normk=01111111101101111111111101000000000000000000000000 norme=010001100
normo=0111010000000001001000000000001 output=01000001100100000000000100000000
rst=0 reseto=0 real=1l aal=0 ccl=0 cc2=0 ttl=0 tt2=0 tt3=0 tt3el=0 tt3el2=0
tt3ml=0 tt3m2=0 tt3m3=0 tt3m4=0 mml=1 mm2=1 mm3=0 mm4=0 subtr=0 ezero=1
time = 1975.0ns
time = 2000.0ns

[event #34078] node tt2: 0 -> 1 @ 2010.2ns

[event #34589] node mm3: 0 -> 1 @ 2021.6ns
time = 2025.0ns; there are pending events

[event #35383) node sh3: 0 -> 1 € 2041.4ns

[event #35816) node s47: 0 -> X @ 2047.9ns
time = 2050.0ns; there are pending events

[event #36040] node s0: 0 -> 1 @ 2052.3ns

[event #36382] node s0: 1 -> 0 @ 2059.5ns

[event #36540] node s47: X -> 0 @ 2066.0ns
time = 2075.0ns; there are pending events

[event #36905] node s47: 0 -> 1 @ 2082.2ns

[event #36952] node s13: 0 -> 1 @ 2083.8ns

[event #37113] node s13: 1 -> 0 @ 2097.5ns
time = 2100.0ns; there are pending events
time = 2125.0ns

[event #37203) node tt2: 1 -> 0 @ 2132.3ns
time = 2150.0ns
time = 2175.0ns
time = 2200.0ns
time = 2225.0ns

nputae=10000011 inputam=000100000000001000010010 rome=0000
comm=0000000000000000000000000 multin=1001000000006001000010010
inputce=10001011 inputcm=111111111111111111111111
product=0000000000000000000000000000000000000000000000000
farmm=0010010000000000011000000000000000000000000000000 accum=010000011
minus=000000100 farme=010000110 backe=010000110
backm=00010010000000000011000000000000000000000000000000 shex=010001100
shiftj=010000110 shiftk=010001011
shiftr=0001001000000000001000000000000000000000000000000






fpss1=1111111131111111111111110000000000000000000000000
fpssr=1111111101101111111111101111311311311112311111111111
sum=1011111111011011111131111100000000000000000000000000
normk=01111111101101111111111101000000000000000000000000 norme=010001100

normo=0111010000000001001000000000001 output=1100010111111111012012111711111190
A —

vst=0 reseto=0 real=0 aal=0 ccl=0 cc2=0 ttl=0 tt2=0 TE3=0 tt3el=0 tt3e2=0
t3ml=0 tt3m2=0 tt3m3=0 tt3m4=0 mml=1 mm2=0 mm3=1 mm4=1 subtr=0 ezero=l
time = 2225.0ns
time = 2250.0ns

[event #37680)] node tt2: 0 -> 1 @ 2260.2ns

[event #37692] node tt3: 0 -> 1 @ 2261.6ns

[event #37960) node mm3: 1 -> 0 @ 2266.4ns
time = 2275.0ns; there are pending events

[event _#40112] node s547: 1 -> X @ 2280.8ns

[event #40979] node sh3: 1 -> 0 @ 2286.8ns

[event #41341] node s80: 0 -> X @ 2288.4ns

[event #42084) node sh7: 1 -> 0 @ 2291.1ns

[event #42337) node s813: 0 -> X @ 2292.3ns

[event #42938] node sh7: 0 -> X @ 2298.3ns
time = 2300.0ns; there are pending events
time = 2325.0ns; there are pending events

[event #44869] node s0: X ~> 1 @ 2331.5ns

[event #46214] node s0: 1 -> 0 @ 2344.8ns

[event #46322] node 813: X -> 0 @ 2348.8ns
time = 2350.0ns; there are pending events

[event #46421) node s47: X -> 0 @ 2356.6ns

[event #46558] node sh7: X -> 1 @ 2370.9ns
time = 2375.0ns; there are pending events

[event #46635] node sh7: 1 -> X @ 2378.4ns

[event #46664] node tt2: 1 -> 0 @ 2382.3ns

[event #46667] node tt3: 1 -> 0 @ 2383.2ns
time = 2400.0ns; there are pending events

[event #47079] node sh7: X -> 1 @ 2403.8ns
time = 2425.0ns
time = 2450.0ns
time = 2475.0ns :

‘nputae=10000011 inputam=000100000000001000010010 rome=0000
—omm=0000000000000000000000000 multin=100100000000000110000000
inputce=10001011 inputcm=111111111111111111111111
product=0000000000000000000000000000000000000000000000000
farmm=00000000000000000000000000000000600000000000000000 accum=010000011
minus=000000100 farme=000000100 backe=010000110
backm=00001001000000000001100000000000000000000000000000 shex=010000111
shiftj§=010000110 shiftk=000000100
shiftr=0010010000000000011000000000000000000000000000000
shiftl=0000000000000000000000000000000000000000000000000
fpss1=0000000000000000000000000000006000000000000000000
fpssr=110110111111111110011111211131111312111111111111111
sum=000010010000000000011000000000000000000000000000000
normk=01111111101101111111111100000000000000000000000000 norme=010001100
normo=0111010000000001001000000000001 outputsll000101111111110110111111111110
rst=0 reseto=0 real=0 aal=0 ccl=0 cc2=0 ttl=0 tt2=0tt3=0_tt3el=0 tt3e2=0
tt3ml=0 t£3m2=0 tt3m3=0 tt3m4=0 mml=0 mm2=1 mm3=0 mm4=1 subtr=1 ezero=l
time = 2475.0ns
time = 2500.0ns

[event #47173] node tt2: 0 -> 1 @ 2510.2ns

[event #48285] node mm3: 0 -> 1 @ 2521.6éns
time = 2525.0ns; there are pending events

[event #49299] node s47: 0 -> X @ 2529.5ns
time = 2550.0ns; there are pending events

[event #51551] node s0: 0 -> 1 @ 2552.3ns

[event #51916] node s847: X -> 0 @ 2556.8ns

[event #52092] node s80: 1 -> 0 @ 2559%.5ns

[event #52810] node sh3: 0 -> 1 @ 2570.4ns
time = 2575.0ns; there are pending events

[event #53788] node s13: 0 -> 1 @ 2583.8ns
time = 2600.0ns; there are pending events

[event #54870) node s0: 0 -> 1 @ 2602.7ns

{event #55207] node s0: 1 -> 0 @ 2609.9ns
time = 2625.0ns; there are pending events

[event #55513) node tt2: 1 -> 0 @ 2632.3ns

[event #55517] node s847: 0 -> 1 @ 2632.6ns

[event #55536) node 813: 1 -> 0 @ 2633.6ns
time = 2650.0ns; there are pending events
time = 2675.0ns
time = 2700.0ns

I T ZFIA __aaradadadaarvdrata999191AA
shifel=1T1IIT11111311111111311131100080000800060C00800C000000 v






time = 2725.0ns

inputae=10010100 inputam=000000000000001011010010 rome=1010
romm=0100000000000000000000000 multin=100100000000001000010010
inputce=10011100 inputcm=111111111111111111111111
product=0010010000000000100001001000000000000000000000000
farmm=00000000000000000000000000000000000006000060600000 accum=100000101
Tinus=010000110 farme=000000100 backe=000000100
>ackm=00000000000000000000000000000000000000000000000000 shex=010001100
shift3j=010000110 shiftk=010001011
shiftr=0001001000000000001100000000000000000000000000000
shiftl=1111111111111111111111110000000000000000000000000
fpssl=1111111111111111111111110000000000000000000000000
fpssr-ll11111101101111111111100111111111111111111111111
sum=101111111101101111111111011000000000000000000000000
normk=071111111011011111111111000000060000000000000000000 norme=010001100
normo=0111010000000001001000000000001 output=01000001100100000000000110000000
rst=0 reseto=0 real=1 aal=0 ccl=0 cc2=0 ttl=0 tt2=0 tt3=0 tt3el=0 tt3e2=0
tt3ml=0 tt3m2=0 tt3m3=0 tt3md4=0 mml=1 mm2=0 mm3=1 mm4=0 subtr=0 ezero=1
time = 2725.0ns

time = 2750.0ns

[event #56051] node tt2: 0 -> 1 @ 2760.2ns

[event #56062) node tt3: 0 -> 1 @ 2761.6ns

[event #56308] node mm3: 1 -> 0 @ 2766.4ns
time = 2775.0ns; there are pending events

[event #58347] node sh3: 1 -> 0 @ 2786.8ns

[event #58394) node sh7: 1 -> 0 @ 2787.1ns

[event #58941] node s47: 1 -> X @ 2790.7ns

[event #59893] node sh7: 0 -> 1 @ 2800.0ns
time = 2800.0ns; there are pending events

[event #60435] node s47: X -> 0 @ 2822.4ns
time = 2825.0ns; there are pending events
time = 2850.0ns
time = 2875.0ns

[event #60549] node tt2: 1 -> 0 @ 2882.3ns

(event #60551] node tt3: 1 -> 0 @ 2883.2ns
time = 2900.0ns
time = 2925.0ns

ime = 2950.0ns
.ime = 2975.0ns
inputae=10010100 inputam=000000000000001011010010 rome=1010
romm=0100000000000000000000000 multin=100000000000001011010010
inputce=10011100 inputcm=111111111111111111111111
product=0010000000000000101101001000000000000000000000000
farmm=0010010000000000100001001000000000000000000000000 accum=100010110
minus=010010111 farme=010000110 backe=010000110
backm=00001001000000000010000100100000000000000000000000 shex=010000111
shiftj=000000100 shiftk=010000110
shiftr=000000000000000000000006000000000060000000000000000
shift1=0010010000000000100001001000000000000000000000000
fpssl-O010010000000000100001001000000000000000000000000
fpssr=1111111111111111111111111111111111111111111111111
sum=000010010000000000100001001000000000000000000000000
normk=01111111101101111111111011000000000000000000000000 norme=010001100
normo=0111010000000001001000000000010 output=01000001100100000000001000010010
rst=0 reseto=0 real=1 aal=0 ccl=0 cc2=0 ttl=0 tt2=0 tt3=0 tt3el=0 tt3e2=0
tt3ml=0 tt3m2=0 tt3m3=0 tt3m4=0 mmi=1 mm2=1 mm3=0 mm4=0 subtr=0 ezero=l
time = 2975.0ns
time = 3000.0ns

[event #61040] node tt2: 0 -> 1 @ 3010.2ns

(event #61567) node mm3: 0 -> 1 @ 3021.6ns
time = 3025.0ns; there are pending events

[event #62407) node sh3: 0 ~-> 1 @ 304l.4ns

[event #62873]) node s47: 0 -> X @ 3047.9ns
time = 3050.0ns; there are pending events

[event #63117] node s0: 0 ~> 1 @ 3052.3ns

[event #63497] node s0: 1 -> 0 @ 3059.5ns

[event #63672] node s47: X -> 0 @ 3066.0ns
time = 3075.0ns; there are pending events

[event #64189] node s847: 0 -> 1 @ 3082.2ns

[event #64248)] node s13: 0 -> 1 @ 3083.8ns
time = 3100.0ns; there are pending events
time = 3125.0ns

[event #64737] node tt2: 1 -> 0 @ 3132.3ns
time = 3150.0ns

time = 3175.0ns
time = 3200.0ns
time = 3225.0ns






inputae=10010100 inputam=000000000000001101010010 rome=00C0
romm=0000000000000000000000000 multin=100000000000001101010010
inputce=10011100 inputcm=111111111111111111111111
product=00000000000000000000600000000000000000000000000000
farmm=0010000000000000101101001000000000000000000000000 accum=010010100
minus=000010101 farme=010010111 backe=010010111
%ackm=00010000000000000101101001000000000000000000000000 shex=010011101
shiftj=010000110 shiftk=010011100
shiftr=0001001000000000010000100100000000000000000000000
shiftl=1111111111111111111111110000000000000000000000000
fpss1=11111111111111111111111100000006000000000000000000
fpssr=11111111111111111111311111011011111111110111101101
sum=101111111111111112131111101011011111111110111101110
normk=01111111101101111111111011000000000000000000000000 norme=010001100
normo=0111010000000001001000000000010 output=11000101111111110110111111111101
rst=0 reseto=0 real=0 aal=0 ccl=0 cc2=0 ttl=0 tt2=0 tt3=0 tt3el=0 tt3e2=0
tt3ml=0 tt3m2=0 tt3m3=0 tt3m4=0 mml=1] mm2=0 mm3=1 mm4=1 subtr=0 ezero=1l
time = 3225.0ns
time = 3250.0ns

[event #65224] node tt2: 0 -> 1 @ 3260.2ns

[event #65236] node tt3: 0 -> 1 @ 3261.6ns

[event #65499] node mm3: 1 -> 0 @ 3266.4ns
time = 3275.0ns; there are pending events

[event #67606] node s47: 1 -> X @ 3280.8ns

[event #68486] node sh3: 1 -> 0 @ 3286.8ns

[event #68966] node s0: 0 -> X @ 3289.0ns

[event #69464] node sh7: 1 -> 0 @ 3291.1ns

[event #69723] node s13: 1 -> X @ 3292.9ns
time = 3300.0ns; there are pending events

[event #70972] node sh7: 0 -> 1 @ 3307.9ns

[event #71057] node sh7: 1 -> X @ 3309.9ns

[event #71071) node sh3: 0 -> X @ 3310.3ns

[event #72010) node s0: X -> 0 @ 3322.1ns
time = 3325.0ns; there are pending events

[event #73308) node s47: X -> 0 @ 3341.5ns

[event #73601] node sl1l3: X -> 1 @ 3347.3ns

[event #73639] node s13: 1 -> 0 @ 3348.3ns

ime = 3350.0ns; there are pending events

[event #73968] node sh7: X -> 1 @ 3374.5ns
time = 3375.0ns; there are pending events

[event #73994] node sh3: X -> 1 @ 3381.5ns

[event #73997) node tt2: 1 -> 0 @ 3382.3ns

[event #74000) node tt3: 1 -> 0 @ 3383.2ns
time = 3400.0ns
time = 3425.0ns
time = 3450.0ns
time = 3475.0ns
inputae=10010100 inputam=000000000000001101010010 rome=0000
romm=0000000000000000000000000 multin=100000000000001011010010
inputce=10011100 inputcm=111111111111111111111111
product=0000000000000000000000000000000000000000000000000
farmm=0000000000000000000000000000000000000000000000000 accum=010010100
minus=000010101 farme=000010101 backe=010010111
backm=00001000000000000010110200100000000000000000000000 shex=010011000
shiftj=010010111 shiftk=000010101
shiftr=0010000000000000101101001000000000000000000000000
shift1=0000000000000000000000000000000000000000000000000
£fpss1=0000000000000000000000000000000000000000000000000
fpssr=110111111111111101001011011113121111311111111111111
sum=000010000000000000101101001000000000000000000000000
normk=01111111111111112111111101011011311111110111101110 norme=010011101
normo=0110001100000000000000000000001 output=11001110011111111111111111111110
rst=0 reseto=0 real=0 aal=0 ccl=0 cc2=0 ttl=0 tt2=0 tt3=0 tt3el=0 tt3e2=0
tt3ml=0 tt3m2=0 tt3m3=0 tt3m4=0 mml=0 mm2=1 mm3=0 mmi=1 subtr=1 ezero=1
time = 3475.0ns
time = 3500.0ns

[event #74460] node tt2: 0 -> 1 @ 3510.2ns

[event #75584) node mm3: 0 -> 1 @ 3521.6ns

ime = 3525.0ns; there are pending events

[event #76582] node s847: 0 =-> X @ 3529.5ns
time = 3550.0ns; there are pending events

[event #78924] node s80: 0 -> 1 @ 3552.3ns

[event #79338] node s47: X -> 0 @ 3556.8ns

[event #79535) node s0: 1 -> 0 @ 3559.5ns
time = 3575.0ns; there are pending events

[event #81315) node s13: 0 -> 1 @ 3583.8ns
time = 3600.0ns; there are pending events



.




0 — — -

[event #82413] node s0: 0 -> 1 @ 3602.7ns

[event #82751] node s0: 1 -> 0 @ 3609.9ns
time = 3625.0ns; there are pending events

[event #83022] node tt2: 1 -> 0 @ 3632.3ns

[event #83024] node s47: 0 -> 1 @ 3632.6ns

[event #83041] node s13: 1 -> 0 @ 3633.6ns
+ime = 3650.0ns

.ime = 3675.0ns
time = 3700.0ns
time = 3725.0ns
inputae=10010100 inputam=000000000000001111010010 rome=1010
romm=0100000000000000000000000 multin=100000000000001101010010
inputce=10011100 inputcm=111111111111111111111111
producQgOOlOO00000000000110101001000000000000000000000000
farmm=0800000000000000000000000000000000000000000000000 accum=100010110
minus=010010111 farme=000010101 backe=000010101
backm=00000000000000000000000000000000000000000000000000 shex=010011101
shiftj=010010111 shiftk=010011100
shiftr=0001000000000000010110100100000000000000000000000
shiftl1=1111111111111111111111110000000000000000000000000
fpssl=1111111111111111111111110000000000000000000000000
fpssr=11111111011111111111110100101202111111111111111111
sum=1011111111011111112111111000010111000000000000000000
normk=011111111111311111111111021011011111111110111101110 norme=010011101
normo=0110001100000000000000000000001 output=01001010000000000000001011010010
rst=0 reseto=0 real=1 aal=0 ccl=0 cc2=0 ttl=0 tt2=0 tt3=0 tt3el=0 tt3e2=0
tt3ml=0 tt3m2=0 tt3m3=0 tt3m4=0 mml=1 mm2=0 mm3=1 mm4=0 subtr=0 ezero=l
time = 3725.0ns
time = 3750.0ns

[event #83524] node tt2: 0 -> 1 @ 3760.2ns

[event #83535] node tt3: 0 -> 1 @ 3761.6ns

[event #83781] node mm3: 1 -> 0 @ 3766.4ns
time = 3775.0ns; there are pending events

[event #85744] node sh3: 1 -> 0 @ 3786.8ns

[event #85783) node sh7: 1 -> 0 @ 3787.1ns

[event #86300) node s47: 1 -> X @ 3790.7ns

[event #87253) node sh7: 0 -> 1 @ 3800.0ns

ime = 3800.0ns; there are pending events

[event #B87578] node sh3: 0 -> 1 @ 3806.8ns

[event #B7835) node s47: X -> 0 @ 3822.4ns
time = 3825.0ns; there are pending events

[event #88019] node sh7: 1 -> X @ 3838.4ns

[event #88021) node sh3: 1 -> X @ 3838.8ms
time = 3850.0ns; there are pending events

[event #88122] node sh7: X -> 1 @ 3866.1lns

[event #88133] node sh3: X -> 1 @ 3873.1ns
time = 3875.0ns; there are pending events

[event #88153] node tt2: 1 -> 0 @ 3882.3ns

[event #8B155] node tt3: 1 -> 0 @ 3883.2ns
time = 3900.0ns
time = 3925.0ns
time = 3950.0ns
time = 3975.0ns
inputae=10010100 inputam=000000000000001111010010 rome=1010
romm=0100000000000000000000000 multin=100000000000001111010010
inputce=10011100 inputcm=111111111111111111111111
product=0010000000000000111101001000000000000000000000000
farmm=0010000000000000110101001000000000000000000000000 accum=100010110
minus=010010111 farme=010010111 backe=010010111
backm=00001000000000000011010100100000000000000000000000 shex=010011000
shiftj=000010101 shiftk=010010111
shiftr=0000000000000000000000000000000000000000000000000
shift1=0010000000000000110101001000000000000000000000000
fpss1=0010000000000000110101001000000000000000000000000
fpssr=1111111111111111111111111111111111111111111111111
sum=000010000000000000110101001000000000000000000000000
normk=01111111101111111111111000010211000000000000000000 norme=010011101
normo=0110001100000001000000000000011 output=01001010000000000000001101010010
st=0 reseto=0 real=1 aal=0 ccl=0 cc2=0 ttl=0 tt2=0 tt3=0 tt3el=0 tt3e2=0
ct3ml=0 tt3m2=0 tt3m3=0 tt3m4=0 mml=l mm2=1 mm3=0 mm4=0 subtr=0 ezero=l
time = 3975.0ns
time = 4000.0ns






[event #746] node tt2: X -=> 1 @ 10.2ns Z_lé%?w/c/

[event #775] node tt3: X -> 1 @ 1l1.éns

[event #1190} node mm3: X -> 0 @ 16.2ns
time = 25.0ns; there are pending events
time = 50.0ns; there are pending events
time = 75.0ns; there are pending events
time = 100.0ns; there are pending events

.ime = 125.0ns: there are pending events

[event #7225) node tt2: 1 -> 0 @ 132.3ns

[event #7248) node tt3: 1 -> 0 @ 133.2ns
time = 150.0ns; there are pending events
time = 175.0ns; there are pending events
time = 200.0ns
time = 225.0ns
inputae#10000011 inputam=000100000000000000000000 rome=1010
romm=0100000000000000000000000 multin=XXXXXXXXXXXXXXXXXXXXXXXX
inputce=10001011 inputcm=111111111111111111111111
product=x0XXXXXXXXXXXXXXXXXXXXXXXX00000000000000000000000
fa rmm=XXXXXXXXXXKXXAXX XX XXX X XXX XXX XXX XXX X XXX KK AXXXKX accum=XXXXXXXXX
Mminus=XXXXXXXXX farme=XXXXXXXXX backe=XXXXXXXXX
backm=XXXXXXXXXXXXXXX XXX KL XX KXX XXX XA X XXX XXX XXX AXKXXLXXKXXK shex=XXXXXXXXX
shift j=XXXXXXXXX shiftk=XXXXXXXXX
shift r=XXXXXXXXXXAXXAXKXX XXX XXX XXX AKX XXX XL XXX XX XKLL LXXXXX
shiftl=0XXXAXXXXXAXXXXXXXXXXXX XX XXX AXLXXLXXXXXEXXXLXXKXXXX
fpsSl=XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
fpssr=XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
FIINED000000.000.0.00.9.0.00000.606.¢:0.0.9.009.66.0.0.0090096¢6$969.990.90.04
normk=XXXXXXXXXXXXXXXXAXAXXXXXXXXXX XXX XXX XX XXX XXKXXXAXXX norme=XXXXXXXXX
Normo=XXXXXAXXXXXKXXELXKAX XX XXXXXXXLXXX output=XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
rst=1 reseto=X real=1 aal=0 ccl=0 cc2=0 ttl=0 tt2=0 tt3=0 tt3el=0 tt3e2=0
tt3ml=0 tt3m2=0 tt3m3=0 tt3m4=0 mml=1 mm2=1 mm3=0 mm4=0 subtr=0 ezero=X
time = 225.0ns
time = 250.0ns

[event #8359] node tt2: 0 -> 1 @ 260.2ns

{event #B368) node tt3: 0 -> 1 @ 261.6ns
time = 275.0ns; there are pending events
time = 300.0ns; there are pending events

‘ime = 325.0ns

.ime = 350.0ns
time = 375.0ns

[event #10044] node tt2: 1 -> 0 @ 382.3ns

[event #10046] node tt3: 1 -> 0 @ 383.2ns
time = 400.0ns
time = 425.0ns
time = 450.0ns
time = 475.0ns
inputae=10000011 inputam=000100000000000000000000 rome=1010
romm=0100000000000000000000000 multin=100100000000000000000000
inputce=10001011 inputcm=111111111111111111111111
product=0010010000000000000000000000000000000000000000000
farmm=X0XXXXXXXXXXXXXXKXXXKXXXXX00000000000000000000000 accum=100000101
minus=010000110 farme=XXXXXXXXX backe=XXXXXXXXX
backm=XXXXXXXXXXXXXAXXKXXX XXX XXX XXX XXX AKX LXK XXX XX XXX XKXXKXX shex=XXXXXXXXX
shift j=XXXXXXXXX shiftk=XXXXXXXXX
shift reXXXXXXXXNXXXAXXAXXX XXX XXX XXX XL XXX XX XXX XX XXX XXKXX
shift1=00XXXXXXXXXXXXXXXXXXXXXXXX00000000000000000000000
fpssl=XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
fpssr=XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
SuM=XXXXAXXAXKXX XXX XX XXX XXX XXX XX XX XKL XXX XXX XXX XXX XXKXXKX
normk=XXXXXXXXKXXXXXXXXX XXX XXX XXX XXX KX XXX XXX XXX XX XXX KX XXX norme=XXXXXXXXX
NOormo=XXXXXXXXXAXXKXEXXXXXXYXXXXXXXXKXXX output=X1XXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
rst=1 reseto=X real=l aal=0 ccl=0 cc2=0 ttl=0 tt2=0 tt3=0 tt3el=0 tt3e2=0
tt3ml=0 tt3m2=0 tt3m3=0 tt3md=0 mml=l mm2=1 mm3=0 mm4=0 subtr=0 ezero=X..
time = 475.0ns
time = 500.0ns

{event #10739] node tt2: 0 -> 1 @ 510.2ns

[event #1074B] node tt3: 0 -> 1 € 511.éns
time = 525.0ns; there are pending events

ime = 550.0ns; there are pending events
.ime = 575.0ns
time = 600.0ns
time = 625.0ns

[event #11671] node tt2: 1 -> 0 @ 632.3ns

[event #11673] node tt3: 1 -> 0 @ 633.2ns
time = 650.0ns
time = 675.0ns
time = 700.0ns






NOIMK =X XX XXX XXX XXX XXX XXX XX XX XXX XXX XXX XX XXX XXX XXX XXX XX XXX NOme= XX XXX XXXX """

no rmo=XXXXXXXXXXXXXXAXXEXXXIXXXAXXXXXX out put =XXXXX XXX AKX XX XXX XXX X XXX XXX XXXXX

‘rst=0 reseto=1 real=0 aal=0 ccl=0 cc2=0 ttl=0 tt2=0 tt3=0 tt3el=0 tt3e2=0

tt3ml=0 tt3m2=0 tt3m3=0 tt3md4=0 mml=1 mm2=0 mm3=1 mm4=1 subtr=0 ezero=X
time = 1225.0ns
time = 1250.0ns

[event #15222] node tt2: 0 -> 1 @ 1260.2ns

[event #15236)] node tt3: 0 ~> 1 @ 1261.6ns

[event #15571] node mm3: 1 -> 0 @ 1266.4ns
time = 1275.0ns; there are pending events
time = 1300.0ns; there are pending events
time = 1325.0ns; there are pending events
time = 1350.0ns; there are pending events
time = 1375.0ns; there are pending events

[event _#19056] node s0: X -> 0 @ 13B0.é6ns

[event #19190] node tt2: 1 -> 0 @ 1382.3ns

[event #19238] node tt3: 1 -> 0 @ 1383.2ns

[event #19825] node s13: X -> 0 @ 1390.6ns
time = 1400.0ns; there are pending events

[event #20065]) node s47: X -> 0 @ 1400.8ns
time = 1425.0ns; there are pending events

[event #20405] node sh3: X -> 0 @ 1448.8ns
time = 1450.0ns; there are pending events

[event #20408] node sh7: X -> 1 @ 1450.4ns
time = 1475.0ns
inputae=10000011 inputam=000100100000000100000000 rome=0000
romm=0000000000000000000000000 multin=100100000000000010000000
inputce=10001011 inputem=111111111111011111111111
product=0000000000000000000000000000000000000000000000000
farmm=0000000000000000000000000000000000000000000000000 accum=010000011
minus=000000100 f£arme=000000100 backe=010000110
backm=00001001000000000000100000000000000000000000000000 shex=010000111
shiftj=010000110 shiftk=000000100
shiftr=0010010000000000001000000000000000000000000000000
shift1=0000000000000000000000000000000000000000000000000
fpss1=0000000000000000000000000000000000000000000000000
fpssr=1101101111111111110111111113111111111311111111111
um=000010010000000000001000000000000000000000000000000

O XTR =X XXX AR XX XXX XL KXX XL XXX KX XAX KX XXX XKL AL XA ALXXXK norme=XXXXKXXXX
nOormo=XXXXXXXKXXX XXX XXX XXX XXXXXXXXXXXX output=XXXXXXAXXAXXXXLXXXXXXAXXXZXXXXKXXX
rst=0 reseto=1 real=0 aal=0 ccl=0 cc2=0 ttl=0 tt2=0 tt3=0 tt3el=0 tt3e2=0
tt3ml=0 tt3m2=0 tt3m3=0 tt3m4=0 mml=0 mm2=1 mm3=0 mmé=1 subtr=1 ezero=l
time = 1475.0ns
time = 1500.0ns

[event #20469] node tt2: 0 -> 1 @ 1510.2ns

[event #22005] node mm3: 0 -> 1 @ 1521.6ns
time = 1525.0ns; there are pending events

[event #23749) node s0: 0 -> X @ 1526.2ns

[event #24049) node sh7: 1 -> X @ 1527.3ns

[event #24093) node sh3: 0 -> X @ 1527.5ns

[event #24338] node s47: 0 -> X @ 1529.5ns

[event #24439) node s13: 0 -> X @ 1530.6ns
time = 1550.0ns; there are pending events
time = 1575.0ns; there are pending events
time = 1600.0ns; there are pending events

[event #27204] node s0: X -> 0 @ 1621.5ns
time = 1625.0ns; there are pending events

[event #27488) node tt2: 1 -> 0 @ 1632.3ns
time = 1650.0ns; there are pending events

[event #2B462) node s847: X -> 1 @ 1661.7ns

[event #2B490] node s13: X -> 0 @ 1663.8ns
time = 1675.0ns; there are pending events

(event #28718) node sh7: X -> 1 @ 1686.0ns

[event #28719) node sh3: X -> 1 @ 1686.2ns
time = 1700.0ns
time = 1725.0ns
inputae=10000011 inputam=000100100000000110000000 rome=1010
romm=0100000000000000000000000 multin=100100000000000100000000
nputce=10001011 inputcm=111111111111011111111111
»roduct=0010010000000000010000000000000000000000000000000
farmm=0000000000000000000000000000000000000000000000000 accum=100000101
minus=010000110 farme=000000100 backe=000000100
backm=00000000000000000000000000000000000000000000000000 shex=010001100
shiftj=010000110 shiftk=010001011
shiftr=0001001000000000000100000000000000000000000000000
shift1=1111111111110113111111110000000000000000000000000
fpss1=11111111111101111111111300000000000060000000000000
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shift1=1111111111110111111111110000000000000000000000000
fpss1=1111111111110111111111110000000000000000000000000
fpssr=1111111101101111111111101111131111111111111111111
sum=101111111101100111111111100000000000000000000000000

normk=01111111101100111111111101000000000000000000000000 norme=010001100

normo=0111010000000001001100000000001 output=11000101111111110110011111111110
-st=0 reseto=0 real=0 aal=0 ccl=0 cc2=0 ttl=0 tt2=0 tt3=0 tt3el=0 tt3el=0
.t3ml=0 tt3m2=0 tt3m3=0 tt3md4=0 mml=1 mm2=0 mm3=1 mm4=1 subtr=0 ezero=l
time = 2225.0ns
time = 2250.0ns

[event #37647] node tt2: 0 -> 1 @ 2260.2ns

[event #37659] node tt3: 0 -> 1 @ 2261.6ns

[event #37926] node mm3: 1 -> 0 @ 2266.4ns
time = 2275.0ns; there are pending events

[event #40080) node s47: 1 -> X @ 2280.8ns

[event #40948] node sh3: 1 -> 0 @ 2286.8ns

[event #41314] node s0: 0 -> X @ 2288.4ns

[event #42062) node sh7: 1 -> 0 @ 2291.1ns

[event #42314] node s13: 0 -> X @ 2292.3ns

[event #42913] node sh7: 0 -> X @ 2298.3ns
time = 2300.0ns; there are pending events
time = 2325.0ns; there are pending events

[event #44832] node s0: X -> 1 @ 2331.5ns

[event #46166]) node s0: 1 -> 0 @ 2344.8ns

[event #46273] node s813: X -> 0 @ 2348.8ns
time = 2350.0ns; there are pending events

[event #46376] node s47: X -> 0 @ 2356.6ns

[event #46515] node sh7: X -> 1 @ 2370.9ns
time = 2375.0ns; there are pending events

[event #46591] node sh7: 1 -> X @ 2378.4ns

[event #46619] node tt2: 1 -> 0 @ 2382.3ns

[event #46622] node tt3: 1 -> 0 @ 2383.2ns
time = 2400.0ns; there are pending events

[event #47037] node sh7: X -> 1 @ 2403.3ns
time = 2425.0ns
time = 2450.0ns
time = 2475.0ns

nputae=10000011 inputam=000100100000001000010010 rome=0000
Lomm=0000000000000000000000000 multin=100100100000000110000000
inputce=10001011 inputcm=111111111111011111111111
product=00000000000000000000000000000000000000060000000000
farmm=0000000000000000000000000000000000000000000000000 accum=010000011
minus=000000100 farme=000000100 backe=010000110
backm=00001001001000000001100000000000000000000000000000 shex=010000111
shift3=010000110 shiftk=000000100
shiftr=0010010010000000011000000000000000000000000000000
shift1=0000000000000000000000000000000000000000000000000
fpss1=0000000000000000000000000000000000000000000000000
fpssr=1101101101111111100113111111111111111111111111111
sum=000010010010000000011000000000000000000000000000000
normk=01111111101100111111111100000000000000000000000000 norme=010001100
normo=0111010000000001001100000000001 output=11000101111111110110011111111110
rst=0 reseto=0 real=0 aal=0 ccl=0 cc2=0 ttl=0 tt2=0 tt3=0 tt3el=0 tt3e2=0
tt3ml=0 tt3m2=0 tt3m3=0 tt3m4=0 mml=0 mm2=1 mm3=0 mm4=1 subtr=1 ezero=l
time = 2475.0ns
time = 2500.0ns

[event #47141] node tt2: 0 -> 1 @ 2510.2ns

[event #48266] node mm3: 0 -> 1 @ 2521.6éns
time = 2525.0ns; there are pending events

[event #49281) node s847: 0 -> X @ 2529.5ns
time = 2550.0ns; there are pending events

[event #51524) node s0: 0 -> 1 @ 2552.3ns

[event #51910] node s47: X -> 0 @ 2556.8ns

[event #52099] node s80: 1 -> 0 @ 2558.5ns

{event #52898)] node sh3: 0 -> 1 @ 2570.4ns
time = 2575.0ns; there are pending events

[event #53893] node s13: 0 -> 1 @ 2583.8ns
time = 2600.0ns; there are pending events

[event #54999) node s0: 0 -> 1 @ 2602.7ns

[event #55326) node s0: 1 -> 0 @ 2609.9ns
time = 2625.0ns; there are pending events

[event #55620] node tt2: 1 -> 0 @ 2632.3ns

[event #55624] node s47: 0 -> 1 @ 2632.6ns

[event #55643] node sl1l3: 1 -> 0 @ 2633.6ns
time = 2650.0ns; there are pending events
time = 2675.0ns
time = 2700.0ns
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inputae=10010100 inputam=000000000000001101010010 rome=0000
romm=0000000000000000000000000 multin=100000000000001101010010
inputce=10011100 inputcm=111111101111111111111111
product=0000000000000000000000000000000000000000000000000
farmm=0010000000000000101101001000000000000000000000000 accum=010010100
minus=000010101 farme=010010111 backe=010010111
~»ackm=00010000000000000101101001000000000000000000000000 shex=010011101
3hiftj=010000110 shiftk=010011100
shiftr=0001001001000000010000100100000000000000000000000
shiftl1=1111111011111111111111110000000000000000000000000
fpss1=11111110111111111111111100000000000060000000000000
fpssr=1111111111111111111111111011011011111110111101101
sum=10111111101121111112111231101011011021111110111101110
normk=0J111111101100101111111011000000000000000000000000 norme=010001100
normo=0%11010000000001001101000000010 output=11000101111111110110010111111101
rst=0 reseto=0 real=0 aal=0 ccl=0 cc2=0 ttl=0 tt2=0 tt3=0 tt3el=0 tt3e2=0
tt3ml=0 tt3m2=0 tt3m3=0 tt3m4=0 mml=1 mm2=0 mm3=1 mm4=1 subtr=0 ezero=l
time = 3225.0ns
time = 3250.0ns

[event #65274] node tt2: 0 -> 1 @ 3260.2ns

[event #65286] node tt3: 0 ~> 1 @ 3261.6éns

[event #65549] node mm3: 1 -> 0 @ 3266.4ns
time = 3275.0ns; there are pending events

[event #67673] node s47: 1 -> X @ 3280.8ns

[event #68557] node sh3: 1 -> 0 @ 3286.8ns

[event #69054] node s0: 0 -> X @ 3289.0ns

[event #69572] node sh7: 1 -> 0 @ 3291.1ns

[event #69836] node s13: 1 -> X @ 3292.9ns
time = 3300.0ns; there are pending events

[event #71102] node sh7: 0 -> 1 @ 3307.9ns

[event #71188] node sh7: 1 -> X @ 3309.9ns

[event #71204] node sh3: 0 -> X @ 3310.3ns

[event #72136] node s0: X -> 0 @ 3322.1ns
time = 3325.0ns; there are pending events

[event #73418] node s47: X -> 0 @ 3341.5ns

[event #73711] node sl13: X -> 1 @ 3347.3ns

[event #73747] node s13: 1 -> 0 @ 3348.3ns

ime = 3350.0ns; there are pending events

[event #74076] node sh7: X -> 1 @ 3374.5ns
time = 3375.0ns; there are pending events

[event #74102) node sh3: X -> 1 @ 3381.5ns

[event #74105] node tt2: 1 -> 0 @ 3382.3ns

[event #74108) node tt3: 1 -> 0 @ 3383.2ns
time = 3400.0ns
time = 3425.0ns
time = 3450.0ns
time = 3475.0ns
inputae=10010100 inputam=000000000000001101010010 rome=0000
romm=0000000000000000000000000 multin=100000000000001011010010
inputce=10011100 inputecm=111111101111111111111111
product=0000000000000000000000000000000000000000000000000
farmm=0000000000000000000000000000000000000000000000000 accum=010010100
minus=000010101 farme=000010101 backe=010010111
backm=00001000000000000010110100100000000000000000000000 shex=010011000
shiftj=010010111 shiftk=000010101
shiftr=0010000000000000101101001000000000000000000000000
shift1=0000000000000000000000000000000000000000000000000
fpss1=0000000000000000000000000000000000000000000000000
fpssr=110111111111111101001011011121111111131111111111111
sum=000010000000000000101101001000000000000000000000000
normk=011111110111311111111111101011011011111110111101110 norme=010011101
normo=0110001100000010000000000000001 output=11001110011111101111111111111110
rst=0 reseto=0 real=0 aal=0 ccl=0 cc2=0 ttl=0 tt2=0 tt3=0 tt3el=0 tt3e2=0
tt3ml=0 tt3m2=0 tt3m3=0 tt3m4=0 mml=0 mm2=1 mm3=0 mm4=1 subtr=1 ezero=l
time = 3475.0ns
time = 3500.0ns

[event #74578) node tt2: 0 -> 1 @ 3510.2ns

[event #75704) node mm3: 0 -> 1 @ 3521.6ns

ime = 3525.0ns; there are pending events

[event #76693) node 847: 0 -> X @ 3529.5ns
time = 3550.0ns; there are pending events

[event #79025) node s0: 0 -> 1 @ 3552.3ns

[event #79435] node s47: X -> 0 @ 3556.8ns

[event #79631] node s0: 1 -> 0 @ 3559.5ns
time = 3575.0ns; there are pending events

[event #81400) node s813: 0 -> 1 @ 3583.8ns
time = 3600.0ns; there are pending events






[event #90668] node s0:
[event #91017] node s0: 1
[event #91194] node 847: X -> 0 @
time = 4075.0ns; there are pending
[event #91575] node s47: 0 -> 1 @
(event #91615] node s13: 0 -> 1 @
[event #91746] node s13: 1 -> 0 @
.ime = 4100.0ns; there are pending
time = 4125.0ns
[event #91821]
time = 4150.0ns
time = 4175.0ns
time = 4200.0ns
time = 4225.0ns
inputae=10010100 inputam=000000100000010001010010 rome=0000
romm=0000000000000000000000000 multin=100000100000010001010010
inputce=10011100 inputcm=111111101111011111111111
product=0000000000000000000000000000000000000000000000000
farmm=0010000010000000111101001000000000000000000000000 accum=010010100
minus=000010101 farme=010010111 backe=010010111
backm=00010000010000000111101001000000000000000000000000 shex=010011101
shiftj=010010111 shiftk=010011100
shiftr=0001000000000000011010100200000000000000000000000
shift1=1111111011111111111111110000000000000000000000000
fpss1=11111110111111111131111110000000000000000000000000
fpssr=1111111101111111111111001010110111111111111111111
sum=101111111001111111111110111010111000000000000000000
normk=01111111001111111111111000010111000000000000000000 norme=010011101
normo=0110001100000011000000000000011 output=11001110011111100111111111111100
rst=0 reseto=0 real=0 aal=0 ccl=0 cc2=0 ttl=0 tt2=0 tt3=0 tt3el=0 tt3e2=0
tt3ml=0 tt3m2=0 tt3m3=0 tt3m4=0 mml=1 mm2=0 mm3=1 mm4=1 subtr=0 ezero=1
time = 4225.0ns
time = 4250.0ns
[event #92299] node tt2:
[event #92311] node tt3: 0 -> 1 @
[event #92579] node mm3: 1 -> 0 @
time = 4275.0ns; there are pending
[event #94707] node s847: 1 -> X @ 4280.8ns
[event #95545] node sh3: 1 -> 0 @ 4286.8ns
[event #95970] node s0: 0 -> X @ 4288.7ns
[event #96563] node sh7: 1 -> 0 @ 4291.1ns
[event #96807) node s813: 0 -> X @ 429%2.6ns
time = 4300.0ns; there are pending events
[event #98120] node sh7: 0 -> 1 @ 4307.9ns
[event #98226] node sh7: 1 -> X @ 4309.4ns
[event #98247] node sh3: 0 -> X @ 4309.8ns
time = 4325.0ns; there are pending events
[event #99221) node s0: X -=> 0 @ 4330.9ns

0 -> 18 4052.3ns
-> 0 @ 4059.5ns
4066.0ns
events
4082 .2ns
4083.8ns
4097.5ns
events
4132 .3ns

node tt2: 1 -> 0 @

4260.2ns
4261.6ns
4266.4ns
events

0->18¢@

time = 4350.0ns;
[event #100234]
[event #100252]
time = 4375.0ns;
[event #100446]
[event #100451]
[event #100921)
time = 4400.0ns;
[event #100936]

there are pending events
node sl13: X -> 0 @ 4354.1ns
node s47: X -> 0 @ 4355.9ns
there are pending events
node tt2: 1 -> 0 @ 4382.3ns
node tt3: 1 -> 0 @ 4383.2ns
node sh7: X -> 1 @ 4398.8ns
there are pending events
node sh3: X -> 1 @ 4405.8ns

time = 4425.0ns
time = 4450.0ns
time = 4475.0ns
inputae=10010100 inputam=000000100000010001010010 rome=0000
romm=0000000000000000000000000 multin=100000100000001111010010
inputce=10011100 inputem=111111101111011111111111
product=0000000000000000000000000000000000000000000000000
farmm=0000000000000000000000000000000000000000000000000 accum=010010100
minus=000010101 farme=000010101 backe=010010111
backm=00001000001000000011110100100000000000000000000000 shex=010011000
shiftj=010010111 shiftk=000010101
hiftr=0010000010000000111101001000000000000000000000000
shift1=0000000000000000000000000000000000000000000000000
fpssl=0000000000000000000000000000000000000000000000000
fpssr=1101111101111111000010110111112121111311111111111111
sum=0000100000100000001111010010000000000000600000000000
normk=01111111001111111111110111010111000000000000000000 norme=010011101
normo=0110001100000011000000000000100 output=11001110011111100111111111111011
rst=0 reseto=0 real=0 aal=0 ccl=0 cc2=0 ttl=0 tt2=0 tt3=0 tt3el=0 tt3e2=0
tt3ml=0 tt3m2=0 tt3m3=0 tt3md4=0 mml=0 mm2=1 mm3=0 mm4=1 subtr=1 ezero=l






shift1=0010000010000001000101001000000000000000000000000 ~ = =~

fpssl=0010000010000001000101001000000000000000000000000
fpssr=1111111111111111111111111111111111111111111111111
sum;OOOO10000010000001000101001000000000000000000000000

normk=01111111001110101111110110010111000000000000000000 norme=010011101
00 output=01001010000000100000010001010010
0 tt2=0 tt3=0 tt3el=0 tt3e2=0

1iormo=01100011000000110001010000001

-st=0 reseto=0 real=1 aal=0 ccl=0 cc2=0 ttl=

_t3ml=0 tt3m2=0 tt3m3=0 tt3m4=0 mml=1l rm2=1 mm3=

time = 4975.0ns
time = 5000.0ns
[event #115090]
[event #115573]
time = 5025.0ns;
[event_#116802]
time = 5050.0ns;
[event #117045]
[event #117387]
[event #117555)
time = 5075.0ns;
[event #117926]
[event #117964]
[event #118096]
time = 5100.0ns;

node tt2: 0 -> 1 @ 5010.2ns
node mm3: 0 -> 1 @ 5021.6ns
there are pending events
node s47: 0 -> X @ 5047.9ns
there are pending events
node s0: 0 -> 1 @ 5052.3ns
node s0: 1 -> 0 @ 5059.5ns
node s847: X -> 0 @ 5066.0ns
there are pending events
node s47: 0 -> 1 @ 5082.2ns
node s13: 0 -> 1 @ 5083.8ns
node s13: 1 -> 0 @ 5097.5ns
there are pending events

0 mmd=0 subtr=0 ezero=l

time = 5125.0ns
[event #118161])
time = 5150.0ns
time = 5175.0ns
time = 5200.0ns
time = 5225.0ns
inputae=10010100 inputam=000000000000010101010010 rome=0000
romm=1000000000000000000000000 multin=100000000000010101010010
inputce=10011100 inputcm=111111111111111111111111
product=1000000000000000000000000000000000000000000000000
farmm=1010000010000001001101001000000000000000000000000 accum=010010100
minus=000010101 farme=010010111 backe=010010111
backm=10010000010000001001101001000000000000000000000000
shiftj=010010111 shiftk=010011100
hiftr=0001000001000000100010100100000000000000000000000
5hiftl=1111111011110l11111111110000000000000000000000000
fpssl=11111110111101111ll111110000000000000000000000000
fpssr=1111111101111101111110111010110111111111111111111
sum=101111111001110101111110101010111000000000000000000
normk=01111111001110101111110110010111000000000000000000 norme=010011101
normo=0110001100000011000101000000100 output=11001110011111100111010111111011
rst=0 reseto=0 real=0 aal=0 ccl=0 cc2=0 ttl=0 tt2=0 tt3=0 tt3el=0 tt3e2=0
tt3ml=0 tt3m2=0 tt3m3=0 tt3m4=0 mml=1l mm2=0 mm3=1 mm4=1 subtr=0 ezero=1l

node tt2: 1 -> 0 @ 5132.3ns

shex=010011101

time = 5225.0ns
time = 5250.0ns
[event #118631]
[event #118644]
[event #118908]
time = 5275.0ns;
[event #121059]
[event #121712]
{event #122309]
[event #123059]
time = 5300.0ns;
[event #123564]
[event #124194]
{event #124575]
[event #124688]
[event #124699]
time = 5325.0ns;
[event #125449]
time = 5350.0ns;
[event #1257989]
[event #125868)
time = 5375.0ns;
[event #125988]
[event #125896]
time = 5400.0ns;
[event #126534)
[event #126549)
time = 5425.0ns
time = 5450.0ns
time = 5475.0ns
inputae=10010100

node tt2: 0 -> 1 @ 5260.2ns
node tt3: 0 -> 1 @ 526l1.6ns
node mm3: 1 -> 0 @ 5266.4ns

there are pending events

node s47: 1 -> X @ 5280.8ns
node sh3: 1 -> 0 @ 5286.8ns
node sh7: 1 -> 0 @ 5291.1ns
node 80: 0 -> X @ 5296.1ns

there are pending events

node s13: 0 -> X @ 5301.1ns
node sh7: 0 -> 1 @ 5307.9%ns
node sh3: 0 -> 1 @ 5314.7ns
node sh7: 1 -> X @ 5316.8ns
node sh3: 1 -> X @ 5317.2ns
there are pending events

node s0: X -> 0 @ 5348.5ns
there are pending events

node s47: X -> 0 @ 5368.8ns
node s13: X -> 0 @ 5372.2ns
there are pending events

node tt2: 1 -> 0 @ 5382.3ns
node tt3: 1 -> 0 @ 5383.2ns
there are pending events

node sh7: X -> 1 @ 5408.7ns
node sh3: X -> 1 @ 5415.7ns

inputam=000000000000010101010010 rome=0000






fpss1=0010000000000001010101001000000000000000000000000
fpssr=1111111111111111111111111111111111111111111111111
sum=1000100000000000010101010021000000000000000000000000
normk=10000000010000010000000111101001000000000000000000 norme=010011101

normo=0110001011111111011111011111110 output=01001010000000000000010101010010

rst=0 reseto=0 real=1 aal=0 ccl=0 cc2=0 ttl=0 tt2=0 tt3=0 tt3el=0 tt3e2=0
“t3ml=0 tt3m2=0 tt3m3=0 tt3md=0 mml=]l mm2=1 mm3=0 mm4=0 subtr=0 ezero=1
cime = 5975.0ns
time = 6000.0ns
[event #138799)
[event #139299]
time = 6025.0ns;
time = 6050.0ns;
time = £075.0ns;
[event #142037]
time = 6100.0ns;
[event #142673)
time = 6125.0ns;
[event #142743]
time = 6150.0ns
time = 6175.0ns
time = 6200.0ns
time = 6225.0ns
inputae=10010100 inputam=000000000000011001010010 rome=1001
romm=1101101010000010011110011 multin=100000000000011001010010
inputce=10011100 inputem=111111111111111111111111
product=1010110101000011011110001100110010100011111010110
farmm=1010110101000011010010111000101101100111001010110 accum=100010101
minus=010010110 farme=010010110 backe=010010110
backm=10010110101000011010010111000101101100111001010110 shex=010011101
shiftj=010010111 shiftk=010011100
shiftr=0001000000000000101010100100000000000000000000000
shift1=11111311111111111111111110000000000000000000000000
fpss1=1111111111111111111111110000000000000000000000000
fpssr=11111111011121111111110201010120111113111111111111
sum=110000000010000000000001000101001000000000000000000
normk=10000000010000010000000111101001000000000000000000 norme=010011101
ormo=0110001011111111011121011111110 output=11001110100000000100000100000001
£5t=0 reseto=0 real=0 aal=0 ccl=0 cc2=0 ttl=0 tt2=0 tt3=0 tt3el=0 tt3e2=0
tt3ml=0 tt3m2=0 tt3m3=0 tt3m4=0 mml=1 mm2=0 mm3=1 mmé=1 subtr=0 ezero=l
time = 6225.0ns
time = 6250.0ns

0 ->12@ 6010.2ns
0 ->18@ 6021.6ns
pending events
pending events
pending events
0 ->12¢@ 6078.8ns
pending events
1 ->08@ 6107.%ns
pending events
1 ->08@ 6132.3ns

node tt2:
node mm3:
there are
there are
there are
node s47:
there are
node s47:
there are
node tt2:

[event #143237] node tt2: 0 -> 1 @ 6260.2ns
[event #143249] node tt3: 0 -> 1 @ 6261.6ns
[event #143511) node mm3: 1 -> 0 @ 6266.4ns

time = 6275.0ns;
[event #145923)
[event #146759]
[event #148056]
time = 6300.0ns;
[event #149075]
[event #149817]
[event #151281]
time = 6325.0ns;
[event #152258]
[event #152818]
[event #153046]
time = 6350.0ns;
[event #153240]
time = 6375.0ns;
[event #153288]

there are pending events

node s47: 0 -> X @ 6280.7ns
node sh3: 1 -> 0 @ 6286.8ns
node s13: 0 -> 1 @ 6295.9ns
there are pending events
node s0: 0 -> X @ 6300.9ns
node sl13: 1 -> X @ 6305.5ns
node sh7: 1 -> X @ 6318.8ns

there are pending events
node s0: X => 0 @ 6327.8ns
node sl3: X ~> 0 @ 6337.8ns
node s47: X -> 0 @ 6348.0ns
there are pending events
node s13: 0 -> 1 @ 6365.7ns
there are pending events
node sh7: X -> 1 @ 6376.6ns

node tt2: 1 -> 0 @ €382.3ns
node tt3: 1 -> 0 @ 6383.2ns

[event #153310]

[event #153312]
time = 6400.0ns
time = 6425.0ns
time = 6450.0ns
time = 6475.0ns
inputae=10010100 inputam=000000100000011001010010 rome=1001
omm=1101101010000010011110011 multin=100000000000010111010010
inputce=10011100 inputcm=111111111111011111111111
product=1010110101000011010010111000102101100111001010110
farmm=1010110101000011011110001100110010100011111010110 accum=100010101
minus=010010110 farme=010010110 backe=010010110
backm=00000000000000000000101101010000010011110011000000 shex=010010111
shiftj=010010110 shiftk=010010110
shiftr=0010110101000011010010111000101101100111001010110
shiftl1=0010110101000011011110001100110010100011111010110






shiftl=0010110101000011011110001100110010100011111010110

£pss1=0010110101000011011110001100110010100011111010110

fpssr=1101001010111100101101000111010010011000110101001
sum=100101101010000110110001000101100000001011000101100
normk=01111111111110111111111101020010101111101100001201 norme=010011101
normo=0110001100000000000100000000001 output=01001010000000000000011001010010
-st=0 reseto=0 real=1 aal=0 ccl=0 cc2=0 ttl=0 tt2=0 tt3=0 tt3el=0 tt3e2=0
t3ml=0 tt3m2=0 tt3m3=0 tt3m4=0 mml=1 mm2=1 mm3=0 mm4=0 subtr=0 ezero=1
time = 6975.0ns
time = 7000.0ns
[event #174972]
[event #175584]

node tt2: 0 -> 1 @ 7010.2ns
node mm3: 0 -> 1 @ 7021.6ns

time = 7025.0ns;
time = 7050.0ns;
[event™#178998]
time = 7075.0ns;
[event #180138]
[event #180443]
[event #180790]
time = 7100.0ns;
[event #181081)
time = 7125.0ns;
[event #181171]
time = 7150.0ns;

there are pending events
there are pending events
node sh3: 0 -=> 1 @ 7070.4ns
there are pending events
node s47: 1 -> 0 @ 7084.4ns
node s0: 0 -> 1 @ 7088.9ns
node s0: 1 -> 0 @ 7086.4ns
there are pending events
node s13: 0 -> 1 @ 7113.4ns
there are pending events
node tt2: 1 -> 0 @ 7132.3ns
there are pending events

time = 7175.0ns

time = 7200.0ns

time = 7225.0ns

inputae=10010100 inputam=000000100000011101010010 rome=1010
romm=1100000000000000000000000 multin=100000100000011101010010
inputce=10011100 inputcm=111111111111011111111111
product=1010000010000001110101001000000000000000000000000
farmm=0000000000000000000000000000000000000000000000000 accum=100010110
minus=010010111 farme=000010101 backe=000010101
backm=00000000000000000000000000000000000000000000000000 shex=010011101
shift3=010010110 shiftk=010011100
shiftr=0010110101000021011000100010110000000101100010110
shift1=1111111111110111111111110000000000000000000000000
'pssl=1111111111110111111111110000000000000000000000000
_pssr=1111111101001010111100100111011101001111111010011
sum=110000000010101101000011001000100010110000000101100
normk=01111111111110111111111101010010101111101100001101 norme=010011101
normo=0110001100000000000100000000001 output=11001110011111111111011111111110
rst=0 reseto=0 real=0 aal=0 ccl=0 cc2=0 ttl=0 tt2=0 tt3=0 tt3el=(0 tt3e2=0
tt3ml=0 tt3m2=0 tt3m3=0 tt3md4=0 mml=1 mm2=0 mm3=1 mm4=1 subtr=0 ezero=1l
time = 7225.0ns

time = 7250.0ns

{event #181682] node tt2: 0 -> 1 @ 7260.2ns
[event #181694] node tt3: 0 -> 1 @ 7261.6ns
[event #181962) node mm3: 1 -> 0 @ 7266.4ns
time = 7275.0ns; there are pending events
[event #1B84166] node s47: 0 -> X @ 7280.7ns
[event #184853] node sh3: 1 -> 0 @ 7286.8ns
[event #184877] node sh7: 1 -> 0 @ 7287.1lns
[event #185142] node s13: 1 -> 0 @ 7289.4ns
[event #186312] node sh7: 0 -> 1 @ 7300.0ns
time = 7300.0ns; there are pending events
[event #186673] node sh3: 0 -> 1 @ 7306.8ns
[event #186895] node s47: X -> 1 @ 7315.9ns
[event #186948] node s47: 1 -> 0 @ 7318.7ns
time = 7325.0ns; there are pending events
[event #187210] node sh7: 1 -> X @ 7333.7ns
[event #187212) node sh3: 1 -> X @ 7334.1ns
time = 7350.0ns; there are pending events
[event #187331] node sh7: X -> 1 @ 7358.3ns

[event #187342) node sh3: X -> 1 @ 7365.3ns
time = 7375.0ns
[event #187362]
[event #187364]
ime = 7400.0ns
cime = 7425.0ns
time = 7450.0ns
time = 7475.0ns
inputae=10010100 inputam=000000100000011101010010 rome=1010
romm=1100000000000000000000000 multin=100000100000011011010010
inputce=10011100 inputcm=111111111111011111111111
product-lOlO000010000001101101001000000000000000000000000
farmm=1010000010000001110101001000000000000000000000000 accum=100010110

1 -> 0@ 7382.3ns
1 ->0@ 7383.2ns

node tt2:
node tt3:






time = 7975.0ns

inputae=10010100 inputam=000000000000011111010010 rome=1001
romm=0101101010000010011110011 multin=100000000000011111010010
inputce=10011100 inputcm=111111101111111111111111
product=0010110101000100000000001001000001011010001010110

“farmm=0000000000000000000000000000000000000000000000000 accum=100010101

winus=010010110 farme=000010101 backe=010010111
5ackm=10001000001000000110110100100000000000000000000000 shex=010011000
shift§=010010111 shiftk=000010101
shiftr=0010000010000001101101001000000000000000000000000
shiftl1=0000000000000000000000000000000000000000000000000
fpss1=0000000000000000000000000000000000000000000000000
fpssr=11011111011111100100101101111111111123111111111111
sum=100010000010000001101101001000000000000000000000000
normk=01111111101110101111101111010111000000000000000000 norme=010011101
normo=0110001100000001000101000001000 output=01001010000000100000011101010010
rst=0 reseto=0 real=1 aal=0 ccl=0 cc2=0 ttl=0 tt2=0 tt3=0 tt3el=0 tt3e2=0
tt3ml=0 tt3m2=0 tt3m3=0 tt3m4=0 mml=l1l mm2=1 mm3=0 mm4=0 subtr=0 ezero=l
time = 7975.0ns
time = 8000.0ns
[event #204072])
[event #204604)])
time = 8025.0ns;
time = 8050.0ns;
time = 8075.0ns;
time = 8100.0ns;

0 ->1@ 8010.2ns
0 -> 1@ 8021.éns
pending events
pending events
pending events
pending events

node tt2:
node mm3:
there are
there are
there are
there are

[event #211221] node s47: 0 -> 1 @ 8114.8ns
time = 8125.0ns; there are pending events
[event #211319] node tt2: 1 -> 0 @ 8132.3ns

time = 8150.0ns
time = 8175.0ns
time = B8200.0ns
time = 8225.0ns
inputae=10010100 inputam=000000000000100001010010 rome=1001
romm=1101101010000010011110011 multin=100000000000100001010010
inputce=10011100 inputcm=111111101111111111111111
product=1010110101000100001011011101000110010110111010110
"armm=0010110101000100000000001001000001011010001010110 accum=100010101
.ainus=010010110 farme=010010110 backe=010010110
backm=00010110101000100000000001001000001011010001010110 shex=010011101
shift3=010010111 shiftk=010011100
shiftr=0001000001000000110110100100000000000000000000000
shiftl1=1111111011111131111111110000000000000000000000000
fpss1=1111111011111111111111110000000000000000000000000
fpssr=1111111101111101111110010010110111111111211111111
sum=101111111110000010000001011101001000000000000000000
normk=01111111101110101111101111010111000000000000000000 norme=010011101
normo=0110001100000001000101000001000 output=11001110011111110111010111110111
rst=0 reseto=0 real=0 aal=0 ccl=0 cc2=0 ttl=0 tt2=0 tt3=0 tt3el=0 tt3e2=0
tt3ml=0 tt3m2=0 tt3m3=0 tt3m4=0 mml=]1] mm2=0 mm3=1 mmd4=1 subtr=0 ezero=l
time = 8225.0ns
time = 8250.0ns
[event #211838])
[event #211850]
[event #212120)

node tt2: 0 -> 1 @ 8260.2ns
node tt3: 0 -> 1 @ B261.6ns
node mm3: 1 -> 0 @ 8266.4ns

time = 8275.0ns;
[event #214745]
[event #215595]
[event #215954)]
time = 8300.0ns;
[event #218734)
[event #219058]
[event #221381]
time = 8325.0ns;
time = B8350.0ns;
[event #222438)
time = B8375.0ns;
[event #222494]
[event #222496]
time = 8400.0ns
time = §425.0ns
time = 8450.0ns
time = 8475.0ns

there are pending events
node s47: 1 -> X @ 8280.5ns
node s0: 0 -> 1 Q@ 8285.1ns
node sh3: 1 -> 0 @ B8286.8ns
there are pending events
node s0: 1 -> 0 @ 8300.1ns
node s47: X -> 0 @ 8302.2ns
node sl13: 0 -> 1 @ 8324.2ns
there are pending events
there are pending events
node s47: 0 -> 1 @ 8368.9ns
there are pending events
node tt2: 1 -> 0 @ 8382.3ns
node tt3: 1 -> 0 @ 8383.2ns

inputae=10010100 inputam=000000000000100001010010 rome=1001
romm=1101101010000010011110011 multin=100000000000011111010010
inputce=10011100 inputcm=111111101111111111111111
product=10101101010001000000000010010000010110100010101190
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time = 8975.0ns
inputae=10010100 inputam=000000100000100011010010 rome=1010
romm=0100000000000000000000000 multin=100000100000100011010010
inputce=10011100 inputcm=111111101111011111111111
product-OOlOO00010000010001101001000000000000000000000000
farmm=0010110101000100001011011101000110010110111010110 accum=100010110
1inus=010010111 farme=010010110 backe=010010110
,backm=00000000000000000000101101010000010011110011000000 shex=010010111
shift3=010010110 shiftk=010010110
shiftr=0010110101000100000000001001000001011010001010110
shift1=0010110101000100001011011101000110010110121010110
fpssl=0010110101000100001011011101000110010110111010110
fpssr-1101001010111011111111110110111110100101110101001
sum-OOOQOOOOOOOO000000001011010100000100111100110000000
normk=01111111001001010111011101010001100111100000111100 norme=010011101
normo=0110001100000011011010100010001 output=01001010000000000000100001010010
rst=0 reseto=0 real=1 aal=0 ccl=0 cc2=0 ttl=0 tt2=0 tt3=0 tt3el=0 tt3e2=0
tt3ml=0 tt3m2=0 tt3m3=0 tt3m4=0 mml=1 mm2=1 mm3=0 mm4=0 subtr=0 ezero=1
time = 8975.0ns
time = 9000.0ns
[event #244923]
[event #245545]

node tt2: 0 -> 1 @ 9010.2ns
node mm3: 0 -> 1 @ 9021.éns

time = 9025.0ns;
time = 9050.0ns;
[event #250119]
time = 9075.0ns;
[event #251088)
[event #251549]}
time = 9100.0ns;
time = 9125.0ns;

there are pending events
there are pending events
node sh3: 0 -> 1 @ 9070.4ns
there are pending events
node s0: 0 -> 1 @ 9081.3ns
node s47: 0 -> 1 @ %087.8ns
there are pending events
there are pending events

[event #252029] node tt2: 1 -> 0 @ 9132.3ns
time = 9150.0ns
time = 9175.0ns
time = 9200.0ns
time = 9225.0ns
inputae=10010100 inputam=000000100000100101010010 rome=0000
romm=0000000000000000000000000 multin=100000100000100101010010
nputce=10011100 inputcm=111111101111011111111111
groduct=0000000000000000000000000000000000000000000000000
farmm=0010000010000010001101001000000000000000000000000 accum=010010100
minus=000010101 farme=010010111 backe=010010111
backm=00010000010000010001101001000000000000000000000000 shex=010011101
shift3j=010010110 shiftk=010011100
shiftr=0000000000000000000101101010000010011110011000000
shift1=1111111011111111111111110000000000000000000000000
fpssl=l111111011111111111111110000000000000000000000000
fpssr=1111111111111111111111111010010101111101100001100
sum=101111111011111111111111101010010101111101100001101
normk=01111111001001010111011101010001100111200000111100 norme=010011101
normo=0110001100000011011010100010001 output=11001110011111100100101011101110
rst=0 reseto=0 real=0 aal=0 ccl=0 cc2=0 ttl=0 tt2=0 tt3=0 tt3el=0 tt3e2=0
tt3ml=0 tt3m2=0 tt3m3=0 tt3m4=0 mml=1 rm2=0 mm3=1 mm4=1 subtr=0 ezero=1
time = 9225.0ns
time = 9250.0ns

[event #252496] node tt2: 0 -> 1 € 9260.2ns
[event #252510) node tt3: 0 -> 1 @ 9261.6éns
{event #252775) node mm3: 1 -> 0 @ 9266.4ns

time = 9275.0ns; there are pending events

[event #254638] node s0: 1 -> 0 @ 9279.5ns
[event #254822] node s47: 1 -> X @ 9280.8ns
[event #255672] node sh3: 1 -> 0 @ 9286.8ns
[event #256284] node s0: 0 -> X @ 9289.4ns
[event #256681] node sh7: 1 -> 0 @ 9291.1ns
[event #256942] node 813: 1 -> X @ 9292.9ns

time = 9300.0ns;
[event #258271]
[event #258381]
[event #258405]
[event #259380]
time = 9325.0ns;
[event #260936]
time = 9350.0ns;
[event #261027])
[event #261052]
[event #261188)
[event #261377)
time = 9375.0ns;

there are pending events
node sh7: 0 -> 1 @ 9307.9ns
node sh7: 1 -> X @ 9309.9ns
node sh3: 0 -> X @ 9310.3ns
node s0: X -> 0 @ 9322.1ns
there are pending events
node 813: X -> 1 @ 9348.0ns
there are pending events

node s13: 1 -> 0 @ 9351.2ns
node s47: X -> 1 @ 9352.2ns
node s47: 1 -> 0 @ 9358.7ns

node sh7: X => 1 @ 9374.3ns
there are pending events






[event #275056] node sh3: 0 -> 1 @ 9806.8ns

[event #275304] node s47: X -> 0 @ 9822.4ns
time = 9825.0ns; there are pending events
time = 9850.0ns
time = 9875.0ns

[event #275402) node tt2: 1 -> 0 @ 9882.3ns

[event #275404] node tt3: 1 -> 0 @ 9883.2ns

.ime = 9900.0ns
time = 9925.0ns
time = 9950.0ns
time = 9975.0ns
inputae=10010100 inputam=000000100000100111010010 rome=1010
romm=0100000000000000000000000 multin=100000100000100111010010
inputce=10011100 inputem=111111101111011111111111
product=0010000010000010011101001000000000000000000000000
farmm=0010000010000010010101001000600000000000000000000 accum=100010110
minus=010010111 farme=010010111 backe=010010111
backm=00001000001000001001010100100000000000000000000000 shex=010011000
shiftj=000010101 shiftk=010010111
shiftr=0000000000000000000000000000000000000000000000000
shift1=0010000010000010010101001000000000000000000000000
fpss1=0010000010000010010101001000000000000000000000000
fpssr=1111111111111111111111111111111111111111111111111
sum=000010000010000010010101001000000000000000000000000
normk=01111111001110101111101100010111000000000000000000 norme=010011101

normo=0110001100000011000101000001001 output=01001010000000100000100101010010

rst=0 reseto=0 real=1 aal=0 ccl=0 cc2=0 ttl=0 tt2=0 tt3=0 tt3el=0 tt3e2=0
tt3ml=0 tt3m2=0 tt3m3=0 tt3md4=0 mml=1 mm2=1 mm3=0 mm4=0 subtr=0 ezero=1l
time = 9975.0ns
time = 10000.0ns






[event #261409] node sh3: X

[event #261412] node tt2: 1

[event #261415] node tt3: 1
time = 9400.0ns

->
-2
->

1 @ 9381.3ns
0 @ 9382.3ns
0 @ 9383.2ns

.time = 9425.0ns

time = 9450.0ns

~ime = 9475.0ns

.nputae=10010100 inputam=000000100000100101010010 rome=0000
romm=0000000000000000000000000 multin=100000100000100011010010
inputce=10011100 inputcm=111111101111011111111111
product=0000000000000000000000000000000000000000000000000
farmm=0000000000000000000000000000000000000000000000000 accum=010010100
minus=000010101 farme=000010101 backe=010010111
backm=00001000001000001000110100100000000000000000000000 shex=010011000
shiftj=010010111 shiftk=000010101
shiftr=0010000010000010001101001000000000000000000000000
shift1=0000000000000000000000000000000000000000000000000
fpss1=0000000000000000000000000000000000000000000000000
fpssr=1101111101111101110010110111111111111111111111111
sum=000010000010000010001101001000000000000000000000000
normk=01111111011111111111111101010010101111101100001101 norme=010011101
normo=0110001100000010000000000000001 output=11001110011111101111111111111110
rst=0 reseto=0 real=0 aal=0 ccl=0 cc2=0 ttl=0 tt2=0 tt3=0 tt3el=0 tt3e2=0
tt3ml=0 tt3m2=0 tt3m3=0 tt3m4=0 mml=0 mm2=1 mm3=0 mm4=1 subtr=1 ezero=1
time = 9475.0ns

time = 9500.0ns

[event #261862]
[event #262995)
time = 9525.0ns;
[event #263988)
time = 9550.0ns;
[event #266316]
[event #266762)
[event #266997]
time = 9575.0ns;
[event #268863]
time = 9600.0ns;
[event #269998]
[event #270052]
[event #270077]
[event #270339]
time = 9625.0ns;

node tt2: 0 -> 1 @ 9510.2ns
node mm3: 0 -> 1 @ 9521.6ns
there are pending events
node s47: 0 -> X @ 9529.5ns
there are pending events
node s0: 0 -> 1 @ 9552.3ns
node s47: X -> 0 @ 9556.8ns
node s0: 1 -> 0 @ 9559.5ns
there are pending events
node s13: 0 -> 1 @ 9583.8ns
there are pending events
node s0: 0 -> 1 @ 9602.7ns
node s13: 1 -> 0 @ 9603.6ns
node s13: 0 -> 1 @ 9603.9ns
node s0: 1 -> 0 @ 9609.9ns
there are pending events

[event #270591] node tt2: 1 -> 0 @ 9632.3ns
[event #270593] node s47: 0 -> 1 @ 9632.éns
[event #270608] node sl13: 1 -> 0 @ 9633.6ns

time = 9650.0ns
time = 9675.0ns
time = 9700.0ns
time = 9725.0ns
inputae=10010100 inputam=000000100000100111010010 rome=1010
romm=0100000000000000000000000 multin=100000100000100101010010
inputce=10011100 inputem=111111101111011111111111
product=0010000010000010010101001000000000000000000000000
farmm=0000000000000000000000000000000000000000000000000 accum=100010110
minus=010010111 farme=000010101 backe=000010101
backm=00000000000000000000000000000000000000000000000000 shex=010011101
shiftj=010010111 shiftk=010011100
shiftr=0001000001000001000110100100000000000000000000000
shiftl=1111111011110111111111110000000000000000000000000
fpssl1=1111111011110111111111110000000000000000000000000
fpssr=11111111011111011111011100101101111111121111311111
sum=101111111001110101111101100010111000000000000000000 A
normk=01111111011111111111111101010010101111101100001101 norme=010011101"
normo=0110001100000010000000000000001 output=01001010000000100000100011010010
rst=0 reseto=0 real=l1 aal=0 ccl=0 cc2=0 ttl=0 tt2=0 tt3=0 tt3el=0 tt3e2=0
tt3ml=0 tt3m2=0 tt3m3=0 tt3m4=0 mml=1 mm2=0 mm3=1 mm4=0 subtr=0 ezero=1
time = 9725.0ns
“ime = 9750.0ns
[event #271082]
[event #271093]
[event #271339]
time = 9775 ,.0ns;
[event #273331)
[event #273389]
[event #273830]
[event #274730]
time = 9800.0ns;

0 ->1@ 9760.2ns
node tt3: 0 -> 1 @ 9761.¢éns
node mm3: 1 -> 0 @ 9766.4ns
there are pending events

node sh3: 1 -> 0 @ 9786.8ns
node sh7: 1 -> 0 @ 9787.1ns
node s47: 1 -> X @ 9790.7ns
node sh7: 0 -> 1 @ 9800.0ns
there are pending events

node tt2:






farmm=1010110101000100001011011101000110010110111010110 accum=100010101

. minus=010010110 farme=010010110 backe=010010110

backm=000101101010001000001011100110000111112000100010110 shex=010010111
shiftj=010010110 shiftk=010010110
_shiftr=0010110101000100000000001001000001011010001010110
shiftl1=0010110101000100001011011101000110010110111010110
°pssl=0010110101000100001011011101000110010110111010110
Spssr=1101001010111011111111110110111110100101110101001
sum=000101101010001000001011100210000111110001000101100
normk=01111111110000010000001011101001000000000000000000 norme=010011101
normo=0110001100000000111110111111010 output=11001110011111111000001000000101
rst=0 reseto=0 real=0 aal=0 ccl=0 cc2=0 ttl=0 tt2=0 tt3=0 tt3el=0 tt3e2=0
tt3ml=0 tt3m2=0 tt3m3=0 tt3m4=0 mml=0 mm2=1 mm3=0 mm4=1 subtr=1 ezero=1l
time = 8475.0ns
time = 8500.0ns
[event #222990]
[event #223669)

node tt2: 0 -> 1 @ 8510.2ns
node mm3: 0 -> 1 @ 8521.6ns

time = 8525.0ns;
[event #225618)
[event #226728]
time = 8550.0ns;
[event #228828)
[event #229940]
[event #230707]
time = 8575.0ns;
[event #232671)
time = 8600.0ns;
[event #233356]
[event #233382])
[event #233456)
time = 8625.0ns;

there are pending events
node s0: 0 -> 1 @ 8537.0ns
node s0: 1 -> 0 @ 8544.2ns
there are pending events
node s13: 1 -> 0 @ 8557.0ns
node s47: 1 -> 0 @ B8564.9ns
node sh3: 0 -> 1 @ 8570.4ns
there are pending events
node s0: 0 -> 1 @ 8586.9ns
there are pending events
node s0: 1 -> 0 @ 8607.0ns -
node s13: 0 -> 1 @ 8610.5ns
node s47: 0 -> 1 @ B618.3ns
there are pending events

[event #233541)
time = 8§650.0ns
time = 8675.0ns
time = 8700.0ns
time = 8725.0ns
inputae=10010100 inputam=000000000000100011010010 rome=1001

omm=0101101010000010011110011 multin=100000000000100001010010
inputce=10011100 inputem=111111101111111111111111
product=00101101010001000010110111061000110010110111010110
farmm=1010110101000100000000001001000001011010001010110 accum=100010101
minus=010010110 farme=010010110 backe=010010110
backm=10010110101000100000000001001000001011010001010110 shex=010011101
shift3j=010010110 shiftk=010011100
shiftr=0010110101000100000101110011000011111000100010110
shift1=1111111011111111111111110000000000000000000000000
fpss1=11111110111111111111111100000000000600000000000000
fpssr=1111111101001010111011111010001100111100000111011
sum=1011111110010010101110111010100011001111000001121100
normk=01111111110000010000001011101001000000000000000000 norme=010011101
normo=0110001100000000111110111111010 output=01001010000000000000011111010010
rst=0 reseto=0 real=1 aal=0 ccl=0 cc2=0 ttl=0 tt2=0 tt3=0 tt3el=0 tt3e2=0
tt3ml=0 tt3m2=0 tt3m3=0 tt3m4=0 mml=1 mm2=0 mm3=1 mmd4=0 subtr=0 ezero=l
time = 8725.0ns
time = 8750.0ns

node tt2: 1 -> 0 @ 8632.3ns

[event #2339%94) node tt2: 0 -> 1 @ 8760.2ns
[event #234005] node tt3: 0 -> 1 @ 8761.6ns
[event #234255) node mm3: 1 -> 0 @ 8766.4ns

time = 8775.0ns:;
[event #236499]
[event #238141)]
time = 8800.0ns;
[event #239455]
[event #240278]
[event $#241928]
time = 8825.0ns;
[event #243461]
+~ime = 8850.0ns:;
[event #243885]
[event #243948]
time = 8875.0ns;
[event #244238)
[event #244252)
[event #244798)
time = 8900.0ns;
time = 8925.0ns
time = 8950.0ns

there are pending events
node sh3: 1 -> 0 @ 8786.8ns
node s47: 1 -> X @ B8793.9ns
there are pending events
node s0: 0 -> X @ 8800.3ns
node s13: 1 -> X @ 8804.8ns
node sh7: 1 -> X @ 8821.8ns
there are pending events
node s0: X -> 0 @ B8846.4ns
there are pending events
node s13: X -> 1 @ 8B62.3ns
node s47: X -> 0 @ B8B65.8ns
there are pending events
node tt2: 1 ~> 0 @ 8882.3ns
node tt3: 1 -> 0 @ 8883.2ns
node sh7: X -> 1 @ 8892.9ns
there are pending events






| £fpss1=0010110101000011011110001100110010100011111010110

| £fpssr=1101001010111100101101000111010010011000110101001

| sum=000000000000000000001011010100000100111100110000000

| normk=10000000010000000000001000101001000000000000000000 norme=010011101

| normo=0110001011111111011111111111101 output=11001110100000000100000000000010

| rst=0 reseto=0 real=0 aal=0 ccl=0 cc2=0 ttl=0 tt2=0 tt3=0 tt3el=0 tt3e2=0
“t£3ml=0 tt3m2=0 tt3m3=0 tt3m4=0 mml=0 mm2=1 mm3=0 mm4=1 subtr=1 ezero=l

cime = 6475.0ns
time = 6500.0ns
[event #153777]
[event #154457]
time = 6525.0ns;
[event #157377]
time = $550.0ns;
[event -#159262]
[event #160162]
[event #161144]
time = 6575.0ns;
[event #162887]
[event #163009]
time = 6600.0ns;

node tt2: 0 -> 1 @ 6510.2ns
node mm3: 0 -> 1 @ 6521.6ns
there are pending events
node sl3: 1 -> 0 @ 6542._6ns
there are pending events

node s0: 0 -> 1 @ 6553.5ns
node s0: 1 -> 0 @ 6560.7ns
node sh3: 0 -> 1 @ 6570.4ns

there are pending events
node s0: 0 -=> 1 @ 6589.5ns
node s13: 0 -> 1 @ 6593.0ns
there are pending events

[event #163300]}
time = 6625.0ns;
[event #163386)
time = 6650.0ns
time = 6675.0ns
time = 6700.0ns
time = 6725.0ns
inputae=10010100 inputam=000000100000011011010010 rome=1001
romm=1101101010000010011110011 multin=100000000000011001010010
inputce=10011100 inputem=111111111111011111111111
product=1010110101000011011110001100110010100011111010110
farmm=1010110101000011010010111000101101100111001010110 accum=100010101
minus=010010110 farme=010010110 backe=010010110
backm=10010110101000011010010111000101101100111001010110 shex=010011101
shift3=010010110 shiftk=010011100
shiftr=0000000000000000000101101010000010011110011000000
hiftl=1111111111110111111111110000000000000000000000000
’pssl=1111111111110111113111110000000000000000000000000
fpssr=1111111111111111111111111010010101111101100001100
sum=1011111111111102111111111101010010101111101100001101
normk=10000000010000000000001000101001000000000000000000 norme=010011101
normo=0110001011111111011111211111101 output=01001010000000000000010111010010
rst=0 reseto=0 real=1 aal=0 ccl=0 cc2=0 ttl=0 tt2=0 tt3=0 tt3el=0 tt3e2=0
tt3mi=0 tt3m2=0 tt3m3=0 tt3m4=0 mml=1 mm2=0 mm3=1 mm4=0 subtr=0 ezero=l
time = 6725.0ns
time = 6750.0ns
[event #163824]
[event #163835]
[event #164077)
time = 6775.0ns;
[event #165441]
time = 6800.0ns;
[event #168805]
[event #170246]
[event #170937]
[event #171765]
[event #171785]
time = 6825.0ns;
time = 6850.0ns;
[event #174093]
time = 6875.0ns;
[event #174304])
[event #174319]
time = 6900.0ns;
time = 6925.0ns
time = 6950.0ns
time = 6975.0ns
nputae=10010100 inputam=000000100000011011010010 rome=0000
romm=0000000000000000000000000 muitin=100000100000011011010010
inputce=10011100 inputcm=111111111111011111111111
product=0000000000000000000000000000000000000000000000000
farmm=1010110101000011011110001100110010100011111010120 accum=010010100
minus=000010101 farme=010010110 backe=010010110
backm=10010110101000011011000100010110000000101100010110 shex=010010111
shiftj=010010110 shiftk=010010110
shiftr=0010110101000011010010111000101101100111001010110

node s47: 0 -> 1 @ 6611.1ns
there are pending events
node tt2: 1 -> 0 @ 6632.3ns

node tt2: 0 -> 1 @ 6760.2ns
node tt3: 0 -> 1 @ 6761.6ns
node mm3: 1 -> 0 @ 6766.4ns
there are pending events
node sh3: 1 -> 0 @ 6786.8ns
there are pending events
node s0: 1 -> 0 @ 6801.1ns
node sl13: 1 -> 0 @ 6807.5ns
node s0: 0 -> 1 @ 6811.8ns
node s47: 1 -> 0 @ 6819.0ns
node s0: 1 -> 0 @ 6819.3ns
there are pending events
there are pending events
node s47: 0 -> 1 @ 6868.9ns
there are pending events
node tt2: 1 -> 0 @ 6882.3ns
node tt3: 1 -> 0 @ 6883.2ns
there are pending events






minus=010010111 farme=010010111 backe=010010111
backm=00001000001000000111010100100000000000000000000000 shex=010011000

“shiftj=000010101 shiftk=010010111

shiftr=0000000000000000000000000000000000000000000000000
shift1=0010000010000001110101001000000000000000000000000
fpss1=0010000010000001110101001000000000000000000000000
‘pssr-llllllll11111111111111111111111111111111111111111
,um=000010000010000001110101001000000000000000000000000
normk=10000000010101101000011001000100010110000000101100 norme=010011101
normo=0110001011111111010100101111001 output=11001110100000000101011010000110
rst=0 reseto=0 real=0 aal=0 ccl=0 cc2=0 ttl=0 tt2=0 tt3=0 tt3el=0 tt3e2=0
tt3ml=0 tt3m2=0 tt3m3=0 tt3m4=0 mml=0 mm2=1 mm3=0 mm4=1 subtr=1 ezero=l
time = 7475.0ns
time = 3500.0ns
[event -#187851]
[event #188419]
time = 7525.0ns;
[event #189607]
[event #190145]

node tt2: 0 -> 1 @ 7510.2ns
node mm3: 0 -> 1 @ 7521.6ns
there are pending events
node s0: 0 -> 1 @ 7537.0ns
node s0: 1 -> 0 @ 7544.2ns

time = 7550.0ns;
[event #190967)
time = 7575.0ns;
[event #191159]
[event #191312)
time = 7600.0ns;

there are pending events
node s13: 0 -> 1 @ 7568.5ns
there are pending events
node s47: 0 -> 1 @ 7575.1ns
node s13: 1 -> 0 @ 7582.2ns
there are pending events

time = 7625.0ns
[event #191456]
time = 7650.0ns
time = 7675.0ns
time = 7700.0ns
time = 7725.0ns
inputae=10010100 inputam=000000000000011111010010 rome=0000
romm=0000000000000000000000000 multin=100000100000011101010010
inputce=10011100 inputcm=111111101111111111111111
product=0000000000000000000000000000000000000000000000000
farmm=1010000010000001101101001000000000000000000000000 accum=010010100
minus=000010101 farme=010010111 backe=010010111
ackm=10010000010000001101102001000000000000000000000000 shex=010011101
shift3j=010010111 shiftk=010011100
shiftr=0001000001000000111010100100000000000000000000000
shiftl=1111111111110111111111110000000000000000000000000
fpssl=1111111111110111111111110000000000000000000000000
fpssr=11111111011111011111100010101201211111111111111111
sum=101111111101110101111101111010111000000000000000000
normk=10000000010101101000011001000100010110000000101100 norme=010011101
normo=0110001011111111010100101111001 output=01001010000000100000011011010010
rst=0 reseto=0 real=1 aal=0 ccl=0 cc2=0 ttl=0 tt2=0 tt3=0 tt3el=0 tt3e2=0
tt3ml=0 tt3m2=0 tt3m3=0 tt3m4=0 mml=1l mm2=0 mm3=1 mm4=0 subtr=0 ezero=1
time = 7725.0ns
time = 7750.0ns

node tt2: 1 => 0 @ 7632.3ns

[event #191857] node tt2: 0 -> 1 @ 7760.2ns
[event #191868] node tt3; 0 -> 1 @ 7761.6éns
[event #192109] node mm3: 1 -> 0 @ 7766.4ns

time = 7775.0ns; there are pending events

[event #193878] node sh3: 1 -> 0 @ 7786.8ns
[event #194768) node sh7: 1 -> 0 @ 7791.1ns
[event #195213] node s47: 1 -> X @ 7793.9ns

time = 7800.0ns; there are pending events

[event #196223] node s0: 0 -> X @ 7801.7ns

{event #196769] node sl1l3: 0 -> X @ 7806.2ns
[event #196%49] node sh7: 0 -> 1 @ 7807.9ns
[event #197489] node sh3: 0 -> 1 @ 7814.7ns
[event #198158] node sh7: 1 -> X @ 7B22.4ns
{event #198200} node sh3: 1 -> X @ 7822.8ns

time = 7825.0ns;
[event #200725)
time = 7850.0ns;
[event #202059]
[event #202230)
ctime = 7875.0ns;
[event #202545)
[event #202569)
time = 7900.0ns;
[event #203451}
[event #203555]
time = 7925.0ns;
time = 7950.0ns;

there are pending events
node s0: X -> 0 @ 7848.5ns
there are pending events
node 847: X -> 0 @ 7868.8ns
node s813: X -> 0 @ 7872.2ns
there are pending events
node tt2: 1 -> 0 @ 7882.3ns
node tt3: 1 -> 0 @ 7883.2ns
there are pending events
node sh7: X -> 1 @ 7908.7ns
node sh3: X => 1 @ 7915.7ns
there are pending events
there are pending events






romm=1000000000000000000000000 multin=100000100000010011010010
inputce=10011100 inputcm=111111111111111111111111
product=1000000000000000000000000000000000000000000000000
farmm=1000000000000000000000000000000000000000000000000 accum=010010100
minus=000010101 farme=000010101 backe=010010111
backm=10001000001000000100110100100000000000000000000000 shex=010011000
<hift3j=010010111 shiftk=000010101
shiftr=0010000010000001001101001000000000000000000000000
shift1=0000000000000000000000000000000000000000000000000
fpss1=0000000000000000000000000000000000000000000000000
fpssr=1101111101111110110010110111111111111131111111111
sum=100010000010000001001101001000000000000000000000000
normk=01111111001110101111110101010111000000000000000000 norme=010011101
normo=03110001100000011000101000000101 output=11001110011111100111010111111010
rst=0 réseto=0 real=0 aal=0 ccl=0 cc2=0 ttl=0 tt2=0 tt3=0 tt3el=0 tt3e2=0
tt3ml=0 tt3m2=0 tt3m3=0 tt3m4=0 mml=0 mm2=1 mm3=0 mmé=1 subtr=1 ezero=1
time = 5475.0ns
time = 5500.0ns

[event #126595] node tt2: 0 -> 1 @ 5510.2ns

[event #127154] node mm3: 0 -> 1 @ 5521.6ns
time 5525.0ns; there are pending events
time = 5550.0ns; there are pending events
time = 5575.0ns; there are pending events
time = 5600.0ns; there are pending events
time = 5625.0ns; there are pending events

[event #131438] node tt2: 1 -> 0 @ 5632.3ns
time = 5650.0ns; there are pending events
time = 5675.0ns
time = 5700.0ns
time = 5725.0ns
inputae=10010100 inputam=000000000000010111010010 rome=1010
romm=1100000000000000000000000 multin=100000000000010101010010
inputce=10011100 inputcm=111111111111111111111111
product=1010000000000001010101001000000000000000000000000
farmm=1000000000000000000000000000000000000000000000000 accum=100010110
minus=010010111 farme=000010101 backe=000010101
backm=10000000000000000000000000000000000000000000000000 shex=010011101
hift3=010010111 shiftk=010011100
shiftr=0001000001000000100110100100000000000000000000000
shift1=1111111111111111111111110000000000000000000000000
fpss1=1111111111111111111111110000000000000000000000000
fpssr=1111111101111101111110110010110111111111111111111
sum=110000000010000010000000111101001000000000000000000
normk=01111111001110101111110101010111000000000000000000 norme=010011101
normo=0110001100000011000101000000101 output=01001010000000100000010011010010
rst=0 reseto=0 real=1 aal=0 ccl=0 cc2=0 ttl=0 tt2=0 tt3=0 tt3el=0 tt3e2=0
tt3ml=0 tt3m2=0 tt3m3=0 tt3m4=0 mml=l mm2=0 mm3=1 mm4=0 subtr=0 ezero=1
time = 5725.0ns
time = 5750.0ns

[event #131871] node tt2: 0 -> 1 @ 5760.2ns

[event #131882] node tt3: 0 -> 1 @ 5761.6ns

{event #132129] node mm3: 1 -> 0 @ 5766.4ns
time = 5775.0ns; there are pending events

{event #133024] node sh3: 1 -> 0 @ 5786.8ns

[event #133037] node sh7: 1 -> 0 @ 5787.1ns

[event #133720] node sh7: 0 -> 1 @ 5800.0ns
time = 5800.0ns; there are pending events

[event #134005] node sh3: 0 -> 1 @ 5806.8ns
time = 5825.0ns; there are pending events
time = 5850.0ns; there are pending events
time = 5875.0ns; there are pending events

[event #137680] node tt2: 1 -> 0 @ 5882.3ns

[event #137699] node tt3: 1 -> 0 @ 5883.2ns
time = 5900.0ns; there are pending events
time = 5925.0ns; there are pending events
time = 5950.0ns; there are pending events
time = 5975.0ns

inputae=10010100 inputam=000000000000010111010010 rome=1001

omm=1101101010000010011110011 multin=100000000000010111010010
inputce=10011100 inputem=111111111111111111111111
product=1010110101000011010010111000101101100111001010110
farmm=1010000000000001010101001000000000000000000000000 accum=100010101
minus=010010110 farme=010010111 backe=010010111
backm=10001000000000000101010100100000000000000000000000 shex=010011000
shiftj=000010101 shiftk=010010111
shiftr=0000000000000000000000000000000000000000000000000
shift1=0010000000000001010101001000000000000000000000000






| time = 4475.0ns
| time = 4500.0ns
| [event #100982]
| [event #102112])
| time = 4525.0ns;
| [event #103126]
“ime = 4550.0ns;
[event #105425])
[event #105863]
[event #106075]
time = 4575.0ns;
[event #107920]
time = 4600.0ns;
[event.#109079)
[event -#109132]
[event #109155]
[event #109413]
time = 4625.0ns;

node tt2: 0 -> 1 @ 4510.2ns
node mm3: 0 -> 1 @ 4521.6ns
there are pending events
node s847: 0 -> X @ 4529.5ns
there are pending events
node s0: 0 -> 1 @ 4552.3ns
node s47: X => 0 @ 4556.8ns
node s0: 1 -> 0 @ 4559.5ns
there are pending events
node sl13: 0 -> 1 @ 4583.8ns
there are pending events
node s0: 0 -> 1 @ 4602.7ns
node s13: 1 -> 0 @ 4603.6ns
node s13: 0 -> 1 @ 4603.9ns
node 80: 1 -=> 0 @ 4609.9ns
there are pending events

[event #109673) node tt2: 1 -> 0 @ 4632.3ns
[event #109676) node s47: 0 -> 1 @ 4632.6ns
[event #109691] node s13: 1 -> 0 @ 4633.6ns

time = 4650.0ns
time = 4675.0ns
time = 4700.0ns
time = 4725.0ns
inputae=10010100 inputam=000000100000010011010010 rome=1010
romm=0100000000000000000000000 multin=100000100000010001010010
inputce=10011100 inputcm=llll11101111011111111111
product-OO10000010000001000101001000000000000000000000000
farmm=0000000000000000000000000000000000000000000000000 accum=100010110
minus=010010111 farme=000010101 backe=000010101
backm=00000000000000000000000000000000000000000000000000 shex=010011101
shiftj=010010111 shiftk=010011100
shiftr=0001000001000000011110100100000000000000000000000
shift1=1111111011110111111111110000000000000000000000000
fpssl=1111111011110111111111110000000000000000000000000
fpssr=1111111101111101111111000010110111111111111111111
um=101111111001110101111110110010111000000000000000000
20ormk=01111111001111111111110111010111000000000000000000 norme=010011101
normo=0110001100000011000000000000100 output=01001010000000100000001111010010
rst=0 reseto=0 real=1 aal=0 ccl=0 cc2=0 ttl=0 tt2=0 tt3=0 tt3el=0 tt3e2=0
tt3ml=0 tt3m2=0 tt3m3=0 tt3m4=0 mml=1 mm2=0 mm3=1 mm4=0 subtr=0 ezero=l
time = 4725.0ns
time = 4750.0ns
[event #110156]
[event #110167])
[event #110415])
time = 4775.0ns;

node tt2: 0 -> 1 @ 4760.2ns
node tt3: 0 -=> 1 @ 476l.6ns
node mm3: 1 -> 0 @ 4766.4ns
there are pending events

[event #112390] node sh3: 1 -> 0 @ 4786.8ns
[event #112441) node sh7: 1 -> 0 @ 4787.1ns
{event #112906] node s47: 1 -> X @ 4790.7ns
[event #113719] node sh7: 0 -> 1 @ 4800.0ns

time = 4800.0ns;
[event #114026]
[event #114290])
time = 4825.0ns;
[event #114472])
[event #1144753])
time = 4850.0ns;
[event #114569]
[event #114580)
time = 4875.0ns;

there are pending events
node sh3: 0 -> 1 @ 4806.8Bns
node s47: X -> 0 @ 4822.4ns
there are pending events
node sh7: 1 -> X @ 4838.8ns
node sh3: 1 -> X @ 4839.2ns
there are pending events
node sh7: X -> 1 @ 4867.0ns
node sh3: X -> 1 @ 4874.0ns
there are pending events

node tt2: 1 -> 0 @ 4882.3ns
node tt3: 1 -> 0 @ 4883.2ns

[event #114600]

[event #114602]
time = 4900.0ns
time = 4925.0ns
time = 4950.0ns
time = 4975.0ns
nputae=10010100 inputam=000000100000010011010010 rome=1010
romm=1100000000000000000000000 multin=100000100000010011010010
inputce=10011100 inputcm=111111101111011111111111
product-1010000010000001001101001000000000000000000000000
farmm=0010000010000001000101001000000000000000000000000 accum=100010110
minus=010010111 farme=010010111 backe=010010111
backm=00001000001000000100010100100000000000000000000000 shex=010011000
shift3j=000010101 shiftk=010010111
shiftr=0000000000000000000000000000000000000000000000000






[event #82539) node s80: 0 -> 1 @ 3602.7ns

[event #82877] node s0: 1 -> 0 @ 3609.9ns
time = 3625.0ns; there are pending events

[event #83145) node tt2: 1 -> 0 @ 3632.3ns

[event #83148) node s47: 0 -> 1 @ 3632.6ns

[event #83164] node sl13: 1 -> 0 @ 3633.6ns

~ime = 3650.0ns

2ime = 3675.0ns
time = 3700.0ns
time = 3725.0ns
inputae=10010100 inputam=000000000000001111010010 rome=1010
romm=0100000000000000000000000 multin=100000000000001101010010
inputce=10011100 inputcm=111111101111111111111111
product>0010000000000000110101001000000000000000000000000
farmm=0000000000000000000000000000000000000000000000000 accum=100010110
minus=010010111 farme=000010101 backe=000010101
backm=00000000000000000000000000000000000000000000000000 shex=010011101
shiftj=010010111 shiftk=010011100
shiftr=0001000000000000010110100100000000000000000000000
shift1=1111111011111111111111110000000000000000000000000
fpss1=11111110111311131111111110000000000000000000000000
fpssr=11111111011111111111110100101101211111111111111111
sum=101111111001111111111111000010111000000000000000000
normk=01111111011111111111111101011011011111110111101110 norme=010011101
normo=0110001100000010000000000000001 output=01001010000000000000001011010010
rst=0 reseto=0 real=1l aal=0 ccl=0 cc2=0 ttl=0 tt2=0 tt3=0 tt3el=0 tt3e2=0
tt3mli=0 tt3m2=0 tt3m3=0 tt3md4=0 mml=1l mm2=0 mm3=1 mm4=0 subtr=0 ezero=l
time = 3725.0ns
time = 3750.0ns

[event #83648) node tt2: 0 -> 1 @ 3760.2ns

[event #83659] node tt3: 0 -> 1 @ 3761.6ns

[event #83905] node mm3: 1 -> 0 @ 3766.4ns
time = 3775.0ns; there are pending events

[event #85852] node sh3: 1 -> 0 @ 3786.8ns

[event #85904) node sh7: 1 -> 0 @ 3787.1ns

[event #86383) node s47: 1 -> X @ 3790.7ns

[event #87286] node sh7: 0 -> 1 @ 3800.0ns

ime = 3800.0ns; there are pending events

[event #87602] node sh3: 0 -> 1 @ 3806.8ns

[event #87881] node s47: X -> 0 @ 3822.4ns
time = 3825.0ns; there are pending events

[event #88068] node sh7: 1 -> X @ 3838.4ns

[event #88071) node sh3: 1 -> X @ 3838.8ns
time = 3850.0ns; there are pending events

[event #88171] node sh7: X -> 1 @ 3867.5ns

[event #88182)] node sh3: X -> 1 @ 3874.5ns
time = 3875.0ns; there are pending events

[event #88202] node tt2: 1 -> 0 @ 3882.3ns

[event #88204] node tt3: 1 -> 0 @ 3883.2ns
time = 3900.0ns
time = 3925.0ns
time = 3950.0ns
time = 3975.0ns
inputae=10010100 inputam=000000100000001111010010 rome=1010
romm=0100000000000000000000000 multin=100000100000001111020010
inputce=10011100 inputem=111111101111011111111111
product=0010000010000000111101001000000000000000000000000
farmm=0010000000000000110101001000000000000000000000000 accum=100010110
minus=010010111 farme=010010111 backe=010010111
backm=00001000000000000011010100100000000000000000000000 shex=010011000
shiftj=000010101 shiftk=010010111
shiftr=0000000000000000000000000000000000000000000000000
shiftl=0010000000000000110101001000000000000000000000000
£fpssl1=0010000000000000110101001000000000000000000000000
fpssr=11111111111111111131111111311131211113311131111111111
sum=000010000000000000110101001000000000000000000000000
normk=011111211001111111111112000010211000000000000000000 norme=010011101
normo=0110001100000011000000000000011 output=01001010000000000000001101010010
st=0 reseto=0 real=l aal=0 ccl=0 cc2=0 ttl=0 tt2=0 tt3=0 tt3el=0 tt3e2=0
tt3ml=0 tt3m2=0 tt3m3=0 tt3m4=0 mml=l mm2=1 mm3=0 mm4=0 subtr=0 ezero=1
time = 3975.0ns
time = 4000.0ns

[event #88678) node tt2: 0 -> 1 @ 4010.2ns

[event #89184) node mm3: 0 -> 1 @ 4021, éns
time = 4025.0ns; there are pending events

[event #90428) node s47: 0 -> X @ 4047.9%ns
time = 4050.0ns; there are pending events






time = 2725.0ns
inputae=10010100 inputam=000000000000001011010010 rome=1010
romm=0100000000000000000000000 multin=100100100000001000010010
inputce=10011100 inputcm=111111101111111111111111
product=0010010010000000100001001000000000000000000000000
Farmm=0000000000000000000000000000000000000000000000000 accum=100000101
1inus=010000110 farme=000000100 backe=000000100
5ackm=00000000000000000000000000000000000000000000000000 shex=010001100
shiftj=010000110 shiftk=010001011
shiftr=0001001001000000001100000000000000000000000000000
shift1=1111111111110111111111110000000000000000000000000
fpssl=1111111111110111111111110000000000000000000000000
fpssr=1111111101101101111111100111111111111111111111111
sum=101111111101100101111111011000000000000000000000000
normk=01111111101100111111111100000000000000000000000000 norme=010001100
normo=0111010000000001001100000000001 output=01000001100100100000000110000000
rst=0 reseto=0 real=1 aal=0 ccl=0 cc2=0 ttl=0 tt2=0 tt3=0 tt3el=0 tt3e2=0
tt3ml=0 tt3m2=0 tt3m3=0 tt3md4=0 mml=1 mm2=0 mm3=1 mm4=0 subtr=0 ezero=1
time = 2725.0ns
time = 2750.0ns

[event #56155] node tt2: 0 -> 1 @ 2760.2ns

{event #56166] node tt3: 0 -> 1 @ 2761.6ns

[event #56411] node mm3: 1 -> 0 @ 2766.4ns
time = 2775.0ns; there are pending events

[event #58504] node sh3: 1 -> 0 @ 2786.8ns

[event #58555] node sh7: 1 -> 0 @ 2787.1lns

[event #59082] node s47: 1 -> X @ 2790.7ns

[event #60013] node sh7: 0 -> 1 @ 2800.0ns
time = 2800.0ns; there are pending events

[event #60542] node s47: X -> 0 @ 2822.4ns
time = 2825.0ns; there are pending events
time = 2850.0ns
time = 2875.0ns

{event #60655] node tt2: 1 -> 0 @ 2882.3ns

[event #60657] node tt3: 1 -> 0 @ 2883.2ns
time = 2900.0ns
time = 2925.0ns

ime = 2950.0ns
cime = 2975.0ns
inputae=10010100 inputam=000000000000001011010010 rome=1010
romm=0100000000000000000000000 multin=100000000000001011010010
inputce=10011100 inputcm=111111101111111111111111
product=0010000000000000101101001000000000000000000000000
farmm=0010010010000000100001001000000000000000000000000 accum=100010110
minus=010010111 farme=010000110 backe=010000110
backm=00001001001000000010000100100000000000000000000000 shex=010000111
shiftj=000000100 shiftk=010000110
shiftr=0000000000000000000000000000000000000000000000000
shift1=0010010010000000100001001000000000000000000000000
fpssl=0010010010000000100001001000000000000000000000000
fpssr=1111111111111111111111111111111111111111111111111
sum=000010010010000000100001001000000000000000000000000
normk=01111111101100101111111011000000000000000000000000 norme=010001100
normo=0111010000000001001101000000010 output=01000001100100100000001000010010
rst=0 reseto=0 real=1 aal=0 ccl=0 cc2=0 ttl=0 tt2=0 tt3=0 tt3el=0 tt3e2=0
tt3ml=0 tt3m2=0 tt3m3=0 tt3m4=0 mml=1 mm2=1 mm3=0 mm4=0 subtr=0 ezero=l
time = 2975.0ns
time = 3000.0ns

[event #61150) node tt2: 0 -> 1 @ 3010.2ns

{event #61671] node mm3: 0 -> 1 @ 3021.6éns
time = 3025.0ns; there are pending events

[event #62516) node sh3: 0 -> 1 @ 3041.4ns

[event #63000] node s47: 0 -> X @ 3047.9ns
time = 3050.0ns; there are pending events

[event #63260) node s0: 0 -> 1 @ 3052.3ns

[event #63640) node s0: 1 -> 0 @ 3059.5ns

{event #63844] node 847: X -> 0 @ 3066.0ns
time = 3075.0ns; there are pending events

[event #64421] node s47: 0 -> 1 @ 3082.2ns

[event #64474] node s13: 0 -> 1 @ 3083.8ns
time = 3100.0ns; there are pending events
time = 3125.0ns

[event #64790) node tt2: 1 -> 0 @ 3132.3ns
time = 3150.0ns

time = 3175.0ns
time = 3200.0ns
time = 3225.0ns






| fpssr=1111111101101211111113110211131111112211111111111111
| sum=101111111101100111111111101000000000000000000000000
| " normk =XXXXAXXXXXXXXXK LXK XXX XAX XXX XXX XX LA XXX XXX LLAXXXXXXX norme=XXXXXXXXX
I normo=XXXXXXXXX XXX XXAX KX AL X XXX LXXXXXX output=01000001100100000000000010000000
| rst=0 reseto=1 real=1 aal=0 ccl=0 cc2=0 ttl=0 tt2=0 tt3=0 tt3el=0 tt3e2=0
| 'tt3ml=0 tt3m2=0 tt3m3=0 tt3m4=0 mml=l mm2=0 mm3=1 mm4=0 subtr=0 ezero=1
. “~ime = 1725.0ns
_ime = 1750.0ns
| [event #28782] node tt2: 0 -> 1 @ 1760.2ns
| [event #28793) node tt3: 0 -> 1 @ 1761.6ns
| [event #29038] node mm3: 1 -> 0 @ 1766.4ns
| time = 1775.0ns; there are pending events
{ [event #31153] node sh3: 1 -> 0 @ 1786.8ns
| [event. #31204] node sh7: 1 -> 0 @ 1787.1ns
| [event-#31728] node s847: 1 -> X @ 1790.7ns
| [event #32708] node sh7: 0 -> 1 @ 1800.0ns
| time = 1800.0ns; there are pending events
| [event #33338] node s847: X -> 0 @ 1822.4ns
| time = 1825.0ns; there are pending events
I [event #33546)] node sh7: 1 -> X @ 1843.0ns
| time = 1850.0ns; there are pending events
| [event #33600] node sh7: X -> 1 @ 1868.1ns
| time = 1875.0ns
| [event #33623] node tt2: 1 -> 0 @ 1882.3ns
| [event #33625] node tt3: 1 -> 0 @ 1883.2ns
| time = 1900.0ns
| time = 1925.0ns
| time = 1950.0ns
| time = 1975.0ns
| inputae=10000011 inputam=000100100000000110000000 rome=1010
| romm=0100000000000000000000000 multin=100100100000000110000000
| inputce=10001011 inputcm=1111111311111011111111111
| product=0010010010000000011000000000000000000000000000000
| farmm=0010010000000000010000000000000000000000000000000 accum=100000101
| minus=010000110 farme=010000110 backe=010000110
| backm=00001001000000000001000000000000000000000000000000 shex=010000111
| shiftj=000000100 shiftk=010000110
hiftr=0000000000000000000000000000000000000000000000000
, shiftl=0010010000000000010000000000000000000000000000000
| £pssl=0010010000000000010000000000000000000000000000000
| fpssr=11111111111111111111111311111111311111111111111111
| sum=000010010000000000010000000000000000000000000000000
| normk=01111111101100111111111101000000000000000000000000 norme=010001100
| normo=0111010000000001001100000000001 output=01000001100100000000000100000000
| rst=0 reseto=0 real=l1l aal=0 ccl=0 cc2=0 ttl=0 tt2=0 tt3=0 tt3el=0 tt3e2=0
| tt3ml=0 tt3m2=0 tt3m3=0 tt3m4=0 mml=1 mm2=]1 mm3=0 mmd4=0 subtr=0 ezero=1
| time = 1975.0ns
| time = 2000.0ns
| [event #34098] node tt2: 0 -> 1 @ 2010.2ns
| [event #34605] node mm3: 0 -> 1 @ 2021.6ns
| time = 2025.0ns; there are pending events
| [event #35388] node sh3: 0 -> 1 @ 2041.4ns
| [event #35824] node s47: 0 -> X @ 2047 .9%ns
| time = 2050.0ns; there are pending events
| [event #36049] node s80: 0 -> 1 @ 2052.3ns
| [event #36381] node s0: 1 -> 0 @ 2055.5ns
| [event #36531] node s47: X -> 0 @ 2066.0ns
| time = 2075.0ns; there are pending events
| [event #36877) node s47: 0 -> 1 @ 2082.2ns
| [event #36921] node s813: 0 -> 1 @ 2083.8ns
| [event #37081) node s13: 1 -> 0 @ 2087.5ns
| time = 2100.0ns; there are pending events
| time = 2125.0ns
| [event #37171) node tt2: 1 -> 0 @ 2132, 3ns
| time = 2150.0ns
| time = 2175.0ns
| time = 2200.0ns
' time = 2225.0ns
nputae=10000011 inputam=000100100000001000010010 rome=0000
1 romm=0000000000000000000000000 multin=100100100000001000010010
| inputce=10001011 inputcm=111111111111011111111111
| product=0000000000000000000000000000000000000000000000000
| farmm=0010010010000000011000000000000000000000000000000 accum=010000011
| minus=000000100 farme=010000110 backe=010000110
| backm=00010010010000000012000000000000000000000000000000 shex=010001100
| shiftj=010000110 shiftk=010001011 )
| shiftr=0001001000000000001000000000000000000000000000000






| time = 725.0ns
| inputae=10000011 inputam=000100000000000010000000 rome=1010
| romm=0100000000000000000000000 multin=100100000000000010000000
|-inputce=10001011 inputem=111111111111111111111111
]vproduct=0010010000000000001000000000000000000000000000000
] farmm=0010010000000000000000000000000000000000000000000 accum=100000101
* minus=010000110 farme=010000110 backe=XXXXXXXXX
)ackm=XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX shex=XXXXXXXXX
shift j=XXXXXXXXX shiftk=010000110
Shiftr=XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
shift1=0010010000000000000000000000000000000000000000000
fpsSl-XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
fpssr-XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
sum=XXXKXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
normk-XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX norme=XXXXXXXXX
NO rmo=XXXXXXXXX XXX XXX XXX XXX XXX XXXXXXX output-Ol000001100100000000000000000000
rst=1 reseto=X real=1l aal=0 ccl=0 cc2=0 ttl=0 tt2=0 tt3=0 tt3el=0 tt3e2=0
tt3ml=0 tt3m2=0 tt3m3=0 tt3m4=0 mml=l mm2=1 mm3=0 mm4=0 subtr=0 ezero=X
time = 725.0ns
time = 750.0ns
[event #12311] node tt2: 0 -> 1 @ 760.2ns
[event #12320] node tt3: 0 -> 1 @ 761.6ns
time = 775.0ns; there are pending events
time = 800.0ns
time = 825.0ns
time 850.0ns
time = 875.0ns
[event #12831] node tt2: 1 -> 0 @ 882.3ns
[event #12833] node tt3: 1 -> 0 @ 883.2ns
time = 900.0ns
time = 925.0ns
time = 950.0ns
time = 975.0ns
inputae=10000011 inputam=000100000000000010000000 rome=1010
romm=0100000000000000000000000 multin=100100000000000010000000
inputce=10001011 inputem=111111111111111111111111
product=0010010000000000001000000000000000000000000000000
~armm=0010010000000000001000000000000000000000000000000 accum=100000101
1inus=010000110 farme=010000110 backe=XXXXXXXXX
| backm=XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX shex=XXXXXXXXX
| shiftj=XXXXXXXXX shiftk=010000110
| shiftr=XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
| shift1=0010010000000000001000000000000000000000000000000
| fpss1=XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
| fpssr=XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
| sum=XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
| normk=XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX norme=XXXXXXXXX
| NOormo=XXXXXXAXXXXXXAAXXXXAXXXXRXXKXXXXX output=01000001100100000000000010000000
| rst=1 reseto=1 real=1 aal=0 ccl=0 cc2=0 ttl=0 tt2=0 tt3=0 tt3el=0 tt3e2=0
| tt3ml=0 tt3m2=0 tt3m3=0 tt3m4=0 mml=1l mm2=1 mm3=0 mmd4=0 subtr=0 ezero=X
| time = 975.0ns
| time = 1000.0ns
| [event #13377] node tt2: 0 -> 1 @ 1010.2ns
| [event #14091] node mm3: 0 -> 1 @ 1022.6ns
!
|
|
|
|
|
|
]
|
|
|
|
|
|

time = 1025.0ns; there are pending events
time = 1050.0ns; there are pending events
time = 1075.0ns
time = 1100.0ns
time = 1125.0ns
[event #14513) node tt2: 1 -> 0 @ 1132.3ns
time = 1150.0ns
time = 1175.0ns
time = 1200.0ns
time = 1225.0ns
inputae=10000011 inputam=000100000000000100000000 rome=0000
romm=0000000000000000000000000 multin=100100000000000100000000
inputce=10001011 inputcm=111111111111111111111111
oroduct=00000000000000000000000000000000006000000000000000
armm=0010010000000000001000000000000000000000000000000 accum=010000011
.inus=000000100 farme=010000110 backe=010000110
backm=00010010000000000001000000000000000000000000000000 shex=XXXXXXXXX
shift j=XXXXXXXXX shiftk=0XXXXXXXX
shift r=XXXXXXXXAXXXXXXXX XXX XXX XXX XXX EXXAXX XXX XAXX XK XXKXXX
shift1=XXXXXXXXXXXXXXXXXXXXKXXXX0000000000000000000000000
fpss1-XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
fpssr-XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
SUM=XAXXXXXXXXXXXXKXXKXEXKXXKA XXX XK XA XX K XX XXX XXX XX XXX KXKK






